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Lift it pmmflms im mQmt&im streams aad « fim atfr«e 
•of^ is f@r thost pXunte nod *aiaalg feaad 
theri. 0oii.staatly ©haagiag fr®» tur to day, froa noiatfe to 
montli, &ii.d fro,® issjoa t© strtitii ©oaditions offer a 
hi^ily uastaM# eoapiloatefi tofirosMeat. Ma® ha® further 
aoeeatuated the loitahility of thii euvtroaaent by hii various 
aotivities. fh® ieasone oftta hriag ©hange® ia veltime 
and speed sf water that wife out whole aquatio populations 
ia a ihort time, fhe speeialiged mMltlom restriot the 
number of aaifflal aaS plaat epeeies ?ery markedly. Indeed, 
in our beet trout waters—olear, eoM, mountain streaiss, 
the larger aquati© plants, upon whieh aany aquati© inverte­
brates depend for their liirelih©©d, are pra@ti©ally elimi* 
nated by the ©urrent. fhe bieta is further limited to tpeoies 
that are either itrong swimaers or hate speeial struotural 
adaptation® for ©lingini, 
A striking feature of aountalB etreaiti i® the rapid 
and abrupt ohange of habitatij pool® «ay follow falls, 
rapid® alternate with eddlet, and eataraete nay adjoin 
aargiaal pool#. Eenee in a laall area one aay find all the 
eactrettee fro» a '?erti®al to a horiiental flow of water, 
tvm shallow, pla©id slretohes to deep, stone-lined pool®. 
Aniaale and plant® aeseaible in eaall ©OMunities or 
2 
blotle islaiiti, by Mrrta ar«as, .ktpt tiRlnhablttt 
hy file #f?«pity o-f til® esrt?r«it. Sptel-is Xlirlag h#i»t b©©®a« 
®oj?s gfntrallsia la ttatlr fsitini .haMti. la loca-
tlQasi, typical ©ftea' hm^me mlx«d 
aiat pff®y upm, aayt&lmg availateli-. • 
la,. th« latsrasttatalB «af allts ©f 
str®a«i ir«rt «tti»*fy#i torlag, th@ tarly .aat alMl® tliirtits 
toy "rarlotti agi.iieitSj bat iio«t ©f tMasa mwmf& 
mm e«}-Mtt©t«t toPiag th« ganaitjp ©aly m&. t&.® 
,lKf©Mat40ii, a©atai»#t wmthBT lialtiA ©eologieal 
aata. -fb# fiatral pappes® ©f thts* iorwyt v&s to It&fm 
mert abeat. %b® aottntala trm% ©f th% ¥t,stti*0 Bagion 
io .tliat mil iatflllgaiit syattn of mv%mm%u%&l imprmmmt 
m& flBh rn&mgmmt @#«iM b« ©ntliJitd. 
IIiif0Ftwat«ly mm% of 4ata ©btalata was daly aliito-
gpa|jb.ift aM ie mt^&t pflat. ..Ailit fro# isaeli iw«stiga-> 
tlsns tbert art »©t. ottr ^ f©i^ty slgr*lfl@aBt paptrs daallsg 
witli ffiottatala Of tMs# tb# pablioatieas of 
itiifisaaa ilW), fhimm&m• iWl^h Mtttllowikl (1929,), 
aot Ftaeaite C194S, 3.f4f| &m tM-m&et #0fflpreli#ail^#. 
fbe • ¥rm6 Mimr it a mther typioal m&mtmim ttrtam 
©f the ,Iiitar«ettataltt rtgiea aiit Is wtll ka©«m tor its 
treat fiiMag. fltl4 iafaatigatlQaa ©a tbia rivtr Wfj?§ 
iaitlatei. by tb« irrlttr ©a S«pt®fflb«-r IB, 194®, aad eaatlatted 
t© May 28, li4t. 
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fli« pmtpm® &f wat t© ©fett-ia a 
f«atltati¥t/ftet aeasart ©f tli« •»ti?#aa b©tt9ffi 
Qt 111© Ptirtr la •Ftlatio.aiiilp %q tto« tFQ«t 
pofttl&tloa:# pr#»fiit. It was al«© iiglrtd.t© Itwa sta®-
thlsg ab©at tii® lift hlgterl©#,. baMts, aat &4ai>t&tleas 
of tMAnmpt9W&t9-imMWmtB ©f tilt farlous 
pbysleftl, obtaleal, aad bletl# fatte-ps irhleli m,f latlmnm 
tfe« p?®€it©ti0ltf ©f tlif Flifti* mm a#«iiir«t, flaallf 
ilae# »o f«w Imrtatiiatioaf liav« ttalt with th« wlattr-tlmf 
•©9ii41tl©at txiitisf In mmutmim strmm§, tpt^ial &t%m%lm 
mu glv«.a t«j,tb# dttfr«liiittl@ii ©f %M ^1mng%§ mmrrimg 
torlag that sm»m ©t tli« • 
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II ^wmim fii i^mmmwm 
m%Xe l« Uttratas-e a««Xlag, wltii 
ttoi etotalstry,. piiytlsi, hlel^gf of letle #iiTii»©iiM«fit# 
la tm Omltet States, .moMt &f it dial®, with Btrmms: iltw-
attd mst ef the Mmkf mmt&im. Maefe at tto ©©re, ©xten-
slff ana. slfnifieaat, teat ©r l@ti® eaviroujasntsi' suoli 
m thst tw©lirlEg the Illlaois aad Okie Elvtrs, dealt 
wltli eoniltleM qttit® ttiilik© tliaa® In aeaat&laeu® t@rMin, 
Of thi' earllir ptpiFi •ifallog .with tM .ffleuntala streame 
©f this mmtrff w©i»k (Itgi) ^mh&WLf 4lft 
aoBt to sfiBttlate Interest i» »mh p«®eap^, 
ilno# tli« pi»ese»t itrntf dtala tsitii'tly witfe %li®, 
b©tt©a fafflait. foaad la .® t|pl@al mmntskin stFimm, lb# Vroro 
«n.4 with fb.t irariitblf tlitsleal, physlml, and bl©-
logieal ©har«®t«ri«tlis wMtli &ffmt tfeie 
rmlm of llttrstiirt will bt :r#s$.rl®t«t to stailes iiiv.ol¥» 
lag iiallmr Of tlie farllsip lliiuQ.®l©gl@al 
d®.aliag wltli nlflot tii« pttblleatloas 
of St.®liiaA]Eiii. Ci90?) lii, mitzml&mA. «iiA (1912) 
In Strsaay art a0it ©©aprtliiBsiirf. fMiy stU ap a bail® 
fo,r tM &l&s9ltim%im of «©tiiitaln sti^taai,. and. 
m& des©i»ib®d th« 4iff©F«t -Mbitate wMMh m3ght mmr, 
St«lasmim (ISO?) dfseribid Iv© ti^pei •<of alfio# 
i 
©©ettrrlog la { & }  tli® • «liirat«d aeiiii-
tala Mtrmm*, irlii#h tmm tlitlr ©rigla la tlii mm» 
of ttottBtala 'Slttii aaa glselerti Cte) 
ffilMlt mmt&iu wlil@to -art f#4 frm spying#. 
fhim%mm |1%2| p©latfi ©itl tMt this @lii.®slfl0i.ti©a 
is toat'fd ©B altitudf, aot does not aak® itiffieltat tls-
tiaetiott feitwten;- ttot# »j0i» toMtmli tk«ir iiiMifiilons, 
Bastd o« tlie ^ititdy ©f strtaas of'tlie' lowty *ei«italiis of 
ieramai', fhimemm gsf# feliswing slassifimtlonj • • 
Ca) tlif iprings their ©iititts, wtel^h art fisfelestj 
ih) ffet tltvatid itfeaaf, wM©li ©ojatais trout; 
C®) tti# l^wr stmsMB wii-ete @00tula grayllag, 
iuttkewgfel '(iftij- tit ast agrtt with tltbtr #1®®®!-
fisatl©ii la felB ©©aiiteratloii ©f atrtaas of Itllowstoiit 
Fart *04 tM® iortMweit. It eeailttrtd four groaps of 
itrtsa®, t^ etrtala pfcyiltml etormettristies, 
namelys 
{&! BtmmSf wit& iwgi m&m%§ of wt«r, 
nrlilsfe. »r«, rtlatHrtlf «p.#&liiag,, ©aly ilightly 
il«lBi«a«€ la summer. Snafc# 
Hf«r® • fit is tblg ©law. 
{fe) VariaM# ©r fl$M strtams, wbleii smrry taor-
mms mmms ©f w&ttr for bri®f ptriots in 
thf eprlag,. €ii« to melting mumr, mm&. then 
rapidly r«#t4« to otts-teatfe er Itai ef thsir 
flood l«f@l, fbe Provo Riftr, totlag ©onilttrta. 
in tlii@ stttAfi i@ itisli & gtremn. 
s 
Precipitous or 0&s@a4i.Bf wltfci wmy 
falls and rapldi, fMty.a.iP« mgiag t§rrmt§ 
durtng the spring., aft«r ifelula thty shPiak 
to tialfflpressive pi»@p©rtl@a*. S«irti*al &f th# 
upper tributaries #f Wie Frovo filvtr ar® 
lito this. 
(i) f««p@ra-|»y strsaas* ©r »mw tlQOd atreami. Ih#y 
mm aot trout hmt mm %hm§a. ttaperary, 
t:h«y a© imm a fattma aai flera, 
Altheu^ souatain gtrai»« prtitat a.higbly apaeial* 
is«i MMt&t, ntirtrtlialtsa IMa feieti© uiiit t@ e©iBp©s«4 
•©f siaplar asioeialleBt. @f fmana aa€ flora in mm aora 
spfeialiMd.liateltmts.- StilMasa ^a»d ^isnsiEaaia both 
offer ©Iftitlflimtloiii of liatellati found in th« stpeasi of 
lump#, tout, sin#t Matttowaki*! elaislfiaatioa i« aor« 
appllea|ii.i to eeatltiong In the RiTtr, only it will 
tea noaslfiarat. 11« elaigifieation 1® so ixeilltal that 
it i» worth raprataeliig In fall, as follow® i 
I&ologidsl iaMtatg (iR aoantaiii atrta^a) 
1. ftmatttnl toWtats, with aatiif® hiota. |a| Wiita mtar haMtata - falla,. 
@as«iaS®i,, ifMta rapid®. 
Cfe) Qlaar raptts and stone teott©««. 
Ce) fl»«id mttr haMtat® - pool# and 
h©lt®. 
Cd| iargliial ar#af. 
g. Interrupted hahitati,. wltli aatiir® biota, (e) Cepbaits, on ro0&s, ©ts. (f I. splaah •artas @a r®©k®. , 
S. ft»p®r&ry hahitats - traaaiea* and tranti-
tional, with mried telota. 
I f )  i a r g i M l  p m l » ,  |h| l«9ta«ion pe@la. 
f 
All of tli#gt •e©logi®«l feafeltati «xl»t In 'Ilit ProT© 
Elvar fettt, m is tret in mmt »©tiatai« Btmms, tli# 
tl-pleal hateitml ^©fiilals ©f ttoe ©Isa^ rapiig with tliili? 
fttfetolt attt .p?airtl ts©tf©a», 1«p® tli« Imwer plmtn fift4 
a liolt m tli,« ia-3Bfr«t€ r©@kS| ««€ tspiiial-
ly tli« ayffipli'i aat larva® ©f aquatio oftta movtr 
la mQm©me • All ©f foraa show soaie kind 
of fttft'pt&tioii to 'tMt ©ootltloiii littdfty whleM 
live. iltlJti' tli«y ajr# @liBf«rs ia st.i'ueta.rt of. fey 
mmm o.f thiir ©as#i,. ©i* they art slFsisg sviaatrs. 
St®iii®ftaii (ItOf) ©tttiinea ikdnptaf lotts in a 
very tli©rott^ aai ©©seigt aanati*. 1« listfd type# 
©f it<litpt«fioii.s.i {1| BorsQ-vtatr&l flutttalag# «, 
Irs>R« • ®t@. |E| -inlgirgeaeat of aifetsiv® 
stii'fatss, •. g.t Igen. otfeer Spfeim««|>.t€im aysphs, 
(3| ifflall fe©ay e«pa«i, wltli a. ttsAtney to iwarfl«.g, as 
ia »aay piaati. |4| teapemry aat p&mmmt. 
lAiiy ©aset of fpleli^pfem hm% M.©tera. 18) iy ir#lgiit» 
i»f^ w®li-«piBiiiaf frlchoptta?® IBwMQmmM). {S) 
ti©a of swlamimg l»4fe\., -IfI ttspirmtioa, Iq sttj?fa®« 
br««tli®rs 
?lii«a«ait«m ml®© g»« m aa&ptfttl©® t© temptrntur®,. 
sotlii.g ttet mme Btrmm tmmm lay tm^r femt l&r^er egg«. 
lluttk.ov»ki feidti m. tlml ataptatioii la fa®bi$* aajitly,, 
8 
%mt tlit of iatofeitaiit# of aoaftt&ln streams b#eo®«8 
g#a«rali^ft. 
S©Sti &M Ii»air U:ig4a,%i' ligS»,te) in tlielr txietllist 
atm4ifi ©f 111# ataptatleas sf iniitts to tM mtft mrrmta 
©f ieXeraA© gtriia# i»t®eM«d teat @f ifa® iant eoaelmsloui 
aai. 6©a,si«ltr«t stvtrsl olfe®?®. fli®y stated that th# pr«-
doaltetf ia » swift slrta® li that ©f i*et«a%ioia, 
m  t M m  m i k i m & l s  art Im mmtm&t taaf®? of fetiag malitt 
away, mmd »«»$ waiistaiii their pealli^as W adaptation® 
whleli 'tltlifr tna'bl® tMsa to wittoitaM oorraBt or to 
avoid it hf frawliBg iat© ©rtvlsts ®r wadar itoaas. fliti' 
also fifeowad a diatiniit iavers# e^rrtlatiea to@tw««a the 
gill araa ef m^tly apipfas and Ifee &m%m% of t&# 
wattr. , A aiailar mrmlAtim w&g tteowo t® axiat for 
til® «ag@l«s.i «addi«fl|- larvaa. fi^«f als© d«»©Bstrated 
IMt Ifet tit#, f®rm, aad «ttrial of the m$e of soa« 
fadtl.»fl|- larm# fe«ar a ralatloasiiip t© lli« spaad of %h9 
etirriHt ©f a atrtaa. 
la lli«ir itttdla« ©f tte# altitttdlBal raaga aad aoaa-
ti« @f ««ffll«a, ateaaflits, aad eaddi.ifli#i tMf fotiiid 
llmt ©m« biiutrtd @:pt«i«» ©f aq^tie i»a«eti ©elltettd 
'fettw®®© 8,200 aod lljgSO f@«ti ate©?# ata lairal ikwfd a 
dafiait® allltiidiiwil »®aati©a.. faaptratttrt was feaiid to : 
fef th® ®aia ©ll*ati# #aii«a tm tliia altitadiaal ®©mti©ii. ; 
la ©©aiidtring tli« variotts liafeltats in aa^ alpia® 
0 
Btmm, nmttkm&kl Cltii) was mmg the first ia thtt 
eoaatri- %© t© aiial|rs» tM mftmt ©f irarl©as p&rsl-
©al mi Qhmkml faetor# m lit* la the Mttmm. the## 
f»tt0rs #©ftg.ldi3p«a %Q h« phyt4@l©fie«i • iii tlieir afftel 
tot iii tifiift lliiffi l-nte twt m%u grotipfi, «x*riasie mot 
iatrlBsif. Be e©ii8M«F«€ lli« • extrlnsi© f&$t©rs lo mttmt 
stmm as m m& fet ®©lar 
otoBinal satetttp, tmpMmtmee, aM elrealatloii' in tbis 
f&tsfdry. latrliafi# tmtem mm at b«iag 
th&t the mkmp e^' th% tlmm asi tjie fatwia. In 
tfal® grewp lit 'emrrs,iit^, rttpiratioa, aapply, 
toothi^M&f immQtimt &fi4 iptelai teiitelti. 
M tfe# %m f mr& • f •filming work, auffisretit 
rnimmm ©f strtaat ia tM mgXm wtre eo»» 
aattr tl» @f *fe&« iaitst 3tatts f©rtst 
Stnrltt nat lbs Oaitit ittrmti ®f Flsh®r4#«. flits# 
ittrtefs,.' lirltf, ktlptd I© d»T«lop attfeodi f©r 
eeatoeliag strta® slMltt, m€ foetstt altentioB «p©o 
tilt faeters tfeat lafltttmo® flili f.©#d ant fis& proattetioa 
lu afittntala troal ilrtwi. 
I«s»rd ClSSi-fe) ..©©atestft, qaaaillatlvt itatlte of 
tlie tr©ttt f0ot iB itttb »triaa« %& ttiaati-
•t&tlire- ©f tl# foots la streiiffl® of 
tli« mglm to •®rf© its a. imsia f©r nor© pl^aat* 
lag @f tr©mt. It atiiAlet iftt infltttae® ©f ilamtlon oa 
3>0 
•pm&m%lm .«»€ Tarlfttiea la Mtmms. llf« tuFlttg the »mmeT 
momthB ©f %%m% ftar. fhtst ,ita4l«s. mo aark«t 
tlfftyeaet la_ foei ^m&mtim at tii# #l#iratl#as «ttt^l«4.. 
this® fiaiiags #©• o«t m$rm wlfli li the 
Fpov© If th# wiitr. Mmmm., tht slrti»i atm&tm 
hj InisaM Am ik©rttF nai^ a®i*« pi*#eiplt@tts tliaii 
ti l* lAltl  pm'Mly mmmta f©r tfe# r^Xmtlrm 
mitomitf tf ,fe©4 fi»otii#tl©ii at tlfft-rtat «l#vatl9B®. 
•. I» prtpai'laf a plua f ^ r  emwylni' ©«%• qaaatitatl-rt 
lOTfsllfAtiattg #f tMi MItM la stffiiffls ef tfe® 
latipmeiiiititlfl Etflea, Inttai^i a tt^ir tlgal-
fltaBl 0©atFl^tttl#ii iftottt li« ImmA n »l««®frApih®t teallttla 
ifitltl.#i, Iiiit«itl@as^ fm...iagyiy. Mark. 
fills pttfe3.l.@atl@B tta®Fi%-t€ mm ftandsMlitA wt&ett fsr 
obtaining til# .^liytltal, Atiilsml, .ftaS 
tota af#€®i f&r .an t»at gf&etlaf pr^gFa®. 
It «.s a gultf fm- RmmBmm in 
tb« ^ Wtsttjfa-Stat®® tttrlag .|li* t^llmlmg tli®«®, 
©f ttoi vst«rs #f tfet §m^% ifttloaul Fer#it, 
UtMh Im lt34'tlrtetsd 1?y 0. S. ii»ei*ii atalt with g#©-
gfaptile :©®»4itl©iis Mm mmt ,#l»13.ai*' t« th©g« ta-
e©ttiiti»d by tfe# writ#!? 'torlag tMt pr#s«at stiidy. It 
f@aiid tliat tlif.Lofitii Elvt^-was mm%l$mt- tr©at itr#a,a 
aat Fat«4 a# mmm&llf $m& la mateir aad fclaa ef f®©d 
©pgaalias. ®tfe«r sI»IXm^ stmtltj «®atJi#t®€ la tii« l©«ity 
11 
MmmtsLlm Itgiou fey CI.SS6) la Arl®@aa, ©urjpaat 
{im§l la livata, ^mmm Cli5§| la Wyealag, aat iilnort 
Cl93i)"in eol0r®4© mil -dliewtt Mgli^ a-reragt fattna 
p©palati©at. 
Stit to l&m ef fiinii, tlies® gairrtys hy Ilit iaittd 
•Statif Bartaa ©f &a4 t© ©tipimitt aftej? 19S& 
bat thty .HM «®pM&itis©€ tkt a®f4 tm ia«i*®asf4 kaowlitg® 
e®a«»,?alag 'tfet faeteri la itrtaaf that laflaea®# flife f©©d 
ami risfe proittitlea. A® a resall & auMfetr ©f- studies dtml« 
lag wltii tfe«s« faetQFi Wirt mmi.% toy •flifeefltt M#loglets 
la til® Wtitira Statt# tttriaf %M ftllewlag ytara. 
Itt' 4 .Qii&atlt&tlye 'itttdy of the Igt.liiB gft.aa& la.: go«i ^ 
gtaJi itrg&as farieaaly hw Ireaiea^ M©ff»tt {ltS.6) 
fowat 'tbat fl^edi aai ©Ismtfetirst# la tli# latftraottatala 
a®gl©a W9m mvf impQrtmt la Xialtlag to-ottoa 
faiittt pr©4tt®tloB. farzwtll {19$S) f©wiid tMt floods aad 
m^mpmying or rtsttltlag treeloa eaa b« eoasldered. th# 
»ogt lap©f'tiynt llnltlaf factor® la tlit preduc^tlylti' of 
S©tttliw«st(tra ttresffls. le atsftd tl»t th© «larti,@ttr aad j 
I 
eciatltlon ©f tM mve:r m th« wltrslitd &m laptrt&at 
; 
dsteralalag «l«tat» la tM productivity of & 'StrtiuB. [ 
Wi«n Qther $.tjadltleai ar# ilwllar, li« feiiad thAt tb« low®?, 
wamtp p©i»tl©a ©f a str#a« yltlds «©p« petiads' ©f f®0d per 
a0.i»t tiie appti*, '©eldtr peptloa ef tb® tan® «tr#am. 
u 
gipiifieaat @©atrifeiiti®a t® mr 
kii6wl«ag« ttntti'iiiaf sltiaaa ws .aaa# fey Faijil B. 
8®#4feiaa CliSil %m Ms froat Sti»»a«8. la th# fetek li« 
tegattaer a»i eenStaafi tfe# s®att®i?®4 iafei«atloa 
tfaat Mat appaart-d ia attmai'tma Jearoala iapinf fb® preeadlag 
y«ar®. Bi® ^i»®siiXii ©f M® mm quatttltattir# ®tiiii®» ©a Ih® 
41»trlli4ti®a @f frttit f@©4» la gti»®aa« In Mm t&wk Stat® 
aod 0allf®i*ala ar® giv®» aat f&m ao tacaalltat teasls @f 
c©apapls©fl tQT alaliaif irtrM to® In tfe® Reeky lottutala area. 
IR all ®f tii®§e gtttilis #©Matt«i tHPlng tto® tMrtlas 
•apiiasl# wa® pla®«4 m •etetalaimf iaf©.r»ati©ii -iftalliig wltto 
b©tt®* fatiaa pr©att®ti®a la i»«latl©n %& streaa impi^sfeaent 
work ant tli® fommlatlta ©f fl«b iteelElJaf p@ll®l«s. 
Llttl® •ff©pt was »at® t® i®t«»la« t&« variability ©f tli® 
©baaleal, pliytleal, ©r 'bl©l©gleal ©&ara©t«rlstl©® ©f tlie 
® t r « a m . s .  A  f m  p & p e r a  m  t f e © i ®  © f  f a t ®  C l i S i ,  I B M ) ,  
iteitoaa (Ifgi, ISM)# and i®feB®y il§$f) l»di©ated eirld«iie® 
of t®©r«asiaf fr©ttt®tl®tt la tlie f«b»ti»at« @®rl«® !»• 
®tr#a»® Ijttt th« tlff®r«iitlal preintfl?® ©apaoltle® ©f the 
varl©tt® typ«® maA ©f aiite-alrat®® war® glT«ii 
llttl®. att«Btl©ii by mmt laf«®tlfat©i»«. 
f§m&k (1943), t© «i^tm«lEe the irarlablllty ©f 
elitttleal, pHyaleal, aad M©l@gi®al fast©!?® la a straa®, 
ttiii®rt®©k a prtllffiliiary, ytar-yeaad linr®®tlfati©a of 
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S©ttl4er Gyefil, Q©l@yaio> fMrty tej?!#® ©f deterainatloiis 
itfflon.itmtei' that nmh faet.©pa ms »%mmm flow, p&, hmni. 
s&r]b-6G •41exld«, total ,.,t®lM:g, ant temperature wriet • 
grmtlj m$r it p®rl©i of .IS aeiitlis. la •1947 FTOnak and 
fan Serpeia iia4iflo©k m lfl¥««tlfatl©ia -of iorth St. frain 
Greek, §ol©,»do t© det^rmlm ttoe rtlmtlon ef, the, sabstrat# 
tS' bottea fa'tina prodmstiom. Rabble bettoa was found to 
bt »os-t protttetl-f# wltfe- bttrook, graTel, sua saM follow­
ing In ttet, ord#?. Sompsrei wltli trout streams in other 
p,srts of th® Sulttt State®' the protuatlflty of tbe ere©k 
w&M fmn& to bi v&py low., • with ao logio&l eoologloml 
txplAiiatlon belag tisoofertS. 
SttPlug ths past thirty ymm so maay purely' laxouomle 
papers t iallnf with strsan fmm& Mvw apptarsd that no 
attfapt will, be .«ati to ooEtider aaay of thsa h®r«. la 
th« ssotioa ofi S©l«ot#d MBfmmms the wrlttr ha® liited 
Ihi t«onoiii® p-ttfelioationi whloh ,w®.rf foauft to be aost 
helpful In IStntifyinf th# fm.aii«i amt flora 0©lle0t®4. Of 
this®, Ttry. fiw de&l ©atlrtly with aqaatl® ln-r®rtebrat®s 
ooewrrlag in the striumi of Vt&h. Soo.iio.mlQ lageoti. in 
aoae Strtama of Sortharn Utah pablithtd by Jam©® 0. -
Steih&ii aM.ltet 0. airistfUBoii. ia 19S? i® wittm in 
poptilar stylf, mnd is om of the soBt valuable ©oatribu-
tlons to o4ir Maowltdge of' ft&h aayfllts, @ton#fll®8, and 
o&Ml®fll®i. In aAaitlon'to this pablloittlon f@T®ral 
oth©r taxoaoaie. worfcs whloh ooii.talfitt ^©sorlptloas of 
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ifiitets eom©aly f©«ina in the frov© ftlTSP ir«r« fottud t© 
fe« iMi#p®ii«iblfpai»tl0ttl,aicly Muttttd'® C1946) 4. .gygliniaayy 
Stttdy Qf the «a.yfli#.g ef it&ii ^aat fanatr''® (1941) A Stadar 
of fhfi StQRtfliga .ef ttie^Qaratn .Bi¥»r. 
Biiplog tli« eearffl# ©f tli« wfioas itptam gurfty® that 
vwm eonAuietad by flstotrias worktri in l&e past, atttfflpts 
ware aad® to dt^ri®® adafwat# •matliQds fur aaseasiJig the 
ralativ# eoatribatieai t© straas a^eRoay aadt by the 
difftptnt b@tt©a fawna-and flmm,- fari@tts bott#® iaapling 
apparatus^, mmt ©f irhi®^ wart bas-td iip^a a anit araa ©f 
1 sqaart f©©!, davlsad. fiiialXy in 1934 a tollapslbl# 
Hit d«?li«d by A. S. latmri, f. 1. ittdhaa, and S. t. 
Surber for tite by stftaa suFvay partial ®f tbt tJiiitat 
States- iwraaii ©f fistoarifs was atupttd. fbis att, 
daiarlbad la datail by iirbar (ItSi), Is aoapoatd ©f 
2,feot sqttar® fraaag @f brass ttripa, tolagid t©fstbar and 
nt&s uaad by tlia irrltsr ia ©©adttotiaf tlia prasant gtady. 
Sine® it bag |)lay«d am^ an i«p0,rtaat part ia fiabarias 
iRvaitlgatlo-na in tba ,past, ta?ti*l stataaaiita ©©asarniag 
it a history aad aaa .ara d»a»#d adifiaabla. Siaaa it ms 
intredwaad in lt34, it baa eoaa iat© al®®gt milirtrial iiia 
by fifflbtries bioldglBts -ajid liajftolofiat#. Ite valma aa 
a bettoffl «.ajiipliis,g taebBi<}iit bas. baaa da»®iistrat«d aoaarous 































m mw MsmmB 
III jpl&ttiiiaf tlie iiiwst4gal4oii th# • ©f 
»s»pXi:Bg itatl©as 'whlok wmM '!>« 
of til,® s«@tio6t ©r tne §tm&m mm w^vy oUflomB. 
fh9 PmwG ai¥t.i», wbieh ^rms ia a seatbiresterly' dtrtetioa 
fmm th$ fiats • Moaat&tfi* la iojr%li«ast«.rii lltah, faas m fall 
©f §,400 tariflf it.« eoars® of 7i 
aoft lis •ar&isag.f are® • s®r®i»al' aifftrtal s«il 
tjpe®. flit heaiw®t«,Fs lueliiti mm9 spk&gum toegi with a 
pi as aelt as 4, wkil® I&# Iwti* p&Him of the itrtaa 
ai*«iai mil with a pU mmmd t, I« tii# si tilt of Its 
eottpge tii« pa«®et tUrmgt a whleto has a 
maoMembl^ #frtat ©® tli» pbysital, ant blolog-
ieal @te&ra.©tiplitl08 of lis irattri. Irrlgatiea aM pow«j? 
ppojttfs 41?fi»t pFa^tieally all ©f tfet w&t«r fro® @©a« 
itolloas' ©f th.§ &%mm 111# At a rtsult 
tht fawia aat fl©s»a mr& al»©«% f-oiipl«tely wlptl mt 
fp©». tfeeat ftetleo.® iitrlttf tliaf «@a®@ii ©f lb# ytsr. 
fo ofetalB tilt best pogalM# piitar# ©f tli« @tj»«aii ag 
a irtoolt btfor® itltctlug .r#galai»' sampllag itatleas, tli# 
atttfe0,3p iptat a p®i»i©i of t«a months taJfelag fmadea €s®ll«#-
lloas tmm muy tiff treat plasist lo. tk« 'rlTti'. iiirliif 
tlilf perlei: ©f tla« txt«iiiilag fr®® Stplaatetr, lt4i t© 
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Ittji®, 194? ftil »«eti©n.i ©f tli® dtmm wtp® mm& 
selltetieae w»i*« iiat® fj?©« at muy t@®l@fieiil 
haMtats ms e@iilt te« foniia, A imat «©!•«#» aait bf 
in$ ^ t&# iiiti ©f * r.ia« »e«fe s@.r««a wlpi It tor. t© ia©lj«.i 
la #li« lm%Q' diets Im tm *r«« r^aaA 1® tot %M 
a©it ttstfal I©©1 f©i? qmlltSitim eellsetlea of tfet 
foand la mplt If ws« lieM ia et«*rt.iit by tto# 
0p«pitt©i' wfeilt tilt b0ltd» grmml. rubfel® ©a the ap* 
strtAtt fit# mm» «$1.»©4 «ap. fh« tiil@4gti o,i»gftiils»« w«i*® 
was&ffi. agftlait ffet sertea wliifli ws® ttota lifttd trm the 
wtir. ?&# e«teli mi 4«ap©i iBt© m ifttl ir&ll® «.a®a«i 
p&tt S X If 3E t iae^tf frea^wiilafe «•.«» ttot iwiilltst ip#el-
aen« eealfi b» €©ilt.®t#4. fii# spselisiiBS s©lle.@tta w«i»® 
p?«isir*feS la viali ©f $0 tthi-l ftle^el &wM. later,, in 
tto®. labopatory, wrt li.i|r«d t© §mm ©.i* ap#el««. 
laat pi@kljag @f Ry^tos. aad larm® fif©ii tii« m&$rei§.e 
of rmkB tmm •vegitMtiQU. was alt® «.«#(! tfftetivelj 
on Many ®.©ea.si©as, Atttlti wrt Maad pitktd fro® ttftta-
tleii, fttks, .aaft fettlltiagt m by twstpiag th® ¥®gftatl©ii. 
l&iiy of tli« e©llt@t«a. w®r« litiitlfltd aai €»©pi»el-. 
ateA witk til® lurnmtmm^ f©.m® t.oll®@t«€ .la the .itJPtam. 
M&iiy m&m afiult# irer® obtaia®€ from irartoti® m&tl&m ©f 
ttoi® slr®.« as tii«y by aslag & eags-trap a«vl0® 
d«®8rib®fi by M® (1940). 
After ooaslitrablf iafdi?®ati#ii mnmmmg the |.©p0-. 
IS 
grapky #f fkt toaiaaf«• Mtia aaft biota Iw %h§ riv«r 
bat %e«R gattotrtS 4ttri»g thii i»«@®aiiai««ita0« periet, aint 
®tatlQiis iiij?s ia tfpiml mmf&§§ tttlitas of th« 
mrnpliAg mnA ©oiieotinf ©f data, wai to«gtta m « 
wmtly femilff «t • station 1» W47 aat wm& 0Mtmd.eA 
over * peri©€ of tliri# «@tttbs/ 'Slfetaiml, pliyileai ant 
M®logi«ai'iAspi®® w»m tfetm tnken trm tM stutioaa on 
m noatlilf fe»,sii tii-rlag tlit f@ll6wi»i twiaty-oat aoatl®, 
A. mr^lml Sitleas 
ieagg# »nt gy^ateiit. ffe# tirtttion ©f f l m  and tii« 
gratitat of lii« stwm wt» tsttmiaet Isy ast ©f m 
sttrvfyop*# taasil nat st*tiai ^rot. 
.itppronimalt mllllat® *1 «a®li ststioa. 
was oblaiatt'toy rtferrlag t© ttoi •seatoarf m HaitM itatts 
fe@logl©ml SaFtti' mps of tlit ^rtfioa* 
Aireraigs yittfa aM &mfh. fhme mmsmmmmtB of 
witlto Wirt takia «l #a@M tfatioa. terimg tootli- low toi^ 
flow ooaSition® amt t&s «ve:rsg# wittti fwli'tipt wag 
dftemlmit, la wiitto# wtre 
t© p9rmnmt mwk»T6 mt tt&tloa, itt©ta. m« * teritg# 
iiteiitaint, aat aoy ©kaag# in wittli- fe«twt®a mmplt&g 
ptrtoti ooiilt mm tot r«atlly t«t®raia«€.. the m@mg9 
d«ptte ml tao^ itiitioii was t®t§r»iaii by ooaetriiotisg a 
m 
Mtmm feettoa profll# eoasisttag ef TOa«tti*«iitfit® 
&% oat tQot seaplftfly Hit stpsam diirliig 
to©tli Mgii mm&. low peridds of tlm, fhts® atatarsmtiit® 
wti»« r#f#i»«iie®t t© a et&ff gang# §© that relatlv® »treaa 
4«pt,k t#alt b« f©r taeli iiisp«ot4©a. to allow 
fojp t €«ftls «&0li 8itt III# a^«rmg« d«plii wa® tttsPBlntd 
by aitiiif tlit readings and Alvldimg fey 1 wort IMo tli« 
anabfF 9f rtmdiiigi m tJis p«flli. 
fgloeitt. 4 stFStgfet ©f tli® itPta® was 
efaoBia wlitrt ftw ©betraetioni t© tifee ©yirftal'# fl©w were 
fOiiftd. Oat to.'aBdr®d ftef wtrt ®«ftfiir«d ©ff. A flcmt mm 
drepftd lii at tli# upper tftd ©f Ifet i®®t4©a aM to 
l®ir#r «iit. ffet airtr«f» ©f t&pt® ttitt with tlit float 
waf r«00rtit as t&t ti«#. 
folaag^. fh«- mlm» wa# r«#©rdt4 l.n eafeie fmt p«r 
s®©©a4, ttilBg tk# f@llowi.iig f#»itla fi*«ii toy S«bo4y {1921) i 
Is tb.1® fermiila I I® Sfaal to tfet ret# ef flew la e.f.s.j, 
« Is aterag® wlttli; fi 'Is aftrag# 4«ptk|, .L l,s %h% Itogtli 
of th@: a^Qttm aeasttr®4|' a i« & eonstwit for eerr©®t|.©n 
of i trtaa irti^esty f©r t iff«r«at b©tte» typesi and ? 1® 
tbt tla« of flm\ Witto ffe® roii^ lott©» fii©oiiat#r«4 la 
111® rlftr I5,S was tiatd at mmtmt. 















































0©loi?lii«tiple&ll|r Willi a lia M©tl# «•%, asiag ©r«®ol .i?t4 
•@r bi*©mtliya©l bla# m iadieaters. 
Qmmm. owedlfii4 fiakltr a«m©4 at satlliiet 
in staaaari -of m%»w tealysla (1946) was mmA 
fQT th9 Ssttraiaatl#® ®f 4ii:s®lir«d ©aEygtii.. fhli 
mi fsjiiM t© for %h0 ©Itaii wattr® 
©f til® fm^p Elirtr ©liteliiaf tto® aeottm-ey ©f tlif rtsttlta, 
©tjtaiaet agaiatt tli©®# ©tet&lii«4 fey using tlie Bit«6l- , 
Sl«waa?t »iifi©sll©ii @f tkli 
Sarteea tiexida. frat ti©i:ide rasnlts w®r« 
sbtaiaed by titi»ftliog 100 m. 8mpl$§ of water wltk M/44 
B&€lm Hyirexit® uiinf as an, iutieator. 
Mlte&liaity. ?btm.©l|>&tMal«ia alkaliaity wai obtaiuad 
tef titrating a lOO m, aaj^la ©f watar agaiasl i/SG atil-
ftiri# aeii m»in$ p^aaolfMkalala at an iadi«at©r. Msttoyl 
©raagt alkalinity was ©fetaiaa-t Tiy titrating agaisst tfat 
sase watir saapla witli i/60 smlfmrie aeid meliig ttitliyl 
srasg# as am intieat-or. 
OQadttotivity. flif ilactrelyti# ©oateat of th& watar 
was titaraiaat hy aaaas ©f a ,l.a®ds aM Sorthrsp Soil 
itttr mme@t9§. t© a I«atttit Oaeilloseopa ia aaali a way 
a@ t© giv« th« a^ttiTalettt «ltetri«sal rt«lstaa®« la OIMS 
at $0^ f. 0©r«0tioa« war® »adt for rasiataa®®# ©fettrTid 
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at tsapimtupis abovf aai btlsw fO® f. , Sy r©ftr«nai to 
Onit^d Stattf 'Btpartaeat ®r. A^wimltVkm, Clretilai* 4ga, 
faM« i it wfti poiiifelf t@ traaslat# tfe® rtaAings ©btainet 
int© p.f»a. • 0f t©tal alaetF^iytts ia thi water. 
0. li®l@fi@al »eti»iBati@fis 
Butt©* «a«ples wert tafctn um sf a iartetr atttart 
fu-ot iaapltp. ffeii a«t e^nsista ©f a feag mait from tilk 
grit #l©tfe ffl©iiat«€ upea a vtrtiual brass fraaa, flit 
latttr is attaehad to a li©ria@atal frama tuelosiag m 
area ©f #oe iqaart f#et. Saaplss w«r® takta bs^ pl&eiMig 
tlie »at OB tii« strtM hQttm with to®rit©iital frame 
pdiatiuf ttfstriaa, i® tbst all bottea aattrial# aisl©%#d 
by tie ©ptrator mm tarrit& iot© tM« »«t by tMt ©arraat. 
flit a©@«ffltilat»& ©rgaaissi aat tabris war© traosfarret t© 
gallea bettlat aai talEttt t« tlia labtratery for ttttdy. 
la^b saaplt was aaptiid int# a wliitt «aa»il pm aad tb® 
©rfaaiiffis mm laparatat t© ©rAara, «ea»t®d a»d prts«rira4 
im'©0^ aitfiib©! for Juturs' stady. 
fbt aaabtr @f aqtiara fm% sanplas takta at aaeli 
@tati©ii mritt ieaiiriiat witto. ^QBiitlQiii. Frtlisiisary 
rte®Eiiais«aa©«- 4ttriiig tfe® first t«a aentbs ©f tb® atu^y 
tbowat that the faaaa ®e©arrisg in tbe yippar si©ti©-E of 
tbt river wart wiialy seattarat with rslati^aly iaail 
ai*«b®rs ©f aatli tpfaias. It was tbtref©r@ tbe.ii^t 
IS 
t© tafei It&st tw® iasplft -eaefe iaspietl^B, 
to glv# m Mttm piet«r# of the pepmlatJLoo pi*«s®af. % 
mmtrmt tii® pi*otti©tlvitjr ef tfet aiidl® -aat !©*«!»• amtlms. 
of tlie riftr wa# s© lilgh sat th# fsuaa #o mifQmXj 4is«" 
IriMtft tlmt ©Hi per ii4sp#©ti©a wat 
adf^natt. fti# l»m®, |»mpa«, a»d stmts of all 
orgaiil.s«s t»km lit ttt s^Qiiar® f©©t -Misplfs w©i»e lat®r 
stttiisH »pi€er tto# ant ©otinttd aat 
iteatiflfft t«? gtaas or iptel#®* f©ltta«tr4« .ataattremints 
©f «a©li 01* sp«®l«i w®r« aat® ttslag liquid 
a«tli©4. Ia tliis taxoa^ale work il ir&i foaad 
mmemmy to a©«at #a, slid#! tt® aenthparli, gill#, aat 
legs ©f aasy of Ife® apteiata® f©i» ®i»«slfle 14«llfi©&-
for slaty ©f .flfctiilt gtnitmlia the aMomts w&a 
r«®©?«4 «4 fefilti. fm tw© ia & ti0 per •a«iit 
ieltttioB ©f i«ta®tit for st^wiy, the wittgs 
of Iftftnti »mk ma th® itea@fliei, aftyflles, m& oatiis* 
flits w«i*e 'TOftBtta ©a mlcroecopt illits mmi li#M 
in plast fey & r«'©t&afular cover glass t«ettr©4 by n 
strip Qf g'tia««t mt «a#fe 
m 
I¥ 
A. Mmrlptlm of %M Ff©-v© llvtr 
flie ?!•©¥© aiT«r i.® a. typltal,, gwift# ii©ll-a«»t#d 
aeaataia fei* s-wt^l sil«i fetlew Its seairo# it 
is ,(|ttlte pi»t©ipit©tt« witli a graiitst ©f of«r 400 ft«t 
tttFlflf tfc# first »il« ©f its ®0ttrs«. la tliii ttpptr s®«-
tlm Qf • tli« rivir thtrt ar® ««•#»! mmplmms falls 
A»4 ®:aie*t«s. At out p^iiat it %hrm^ « «li©.i»t 
g©i*gt, t'i»fel«s & sliff iippr®ximatfl|- fifty f®«t-
Mgli, %hm mshm mmM ia » mrim ©f st#«f> ®®iead«s. 
fm Milts ft»®a Its .foarei it pauiis in it® •amumM raife 
aet p&siei plssidlir threagii of peMsi 
duly t® pfsan# it® tiiroaltat ^o-uMi aft®i» its Witt mn* 
fitt«»«nt. It ia. fttipther ,rtitri#ti4 iia its dowaward pr©-
grm» at a peiat ftidimy in its ^patli by & ®t©ragi .rtsenreir 
of sppreximttlr «i^t ttil«s Itagtli, Afttr l«mTi»g tbi 
rii€.i»'Toir tli« piir®i» ploagis altemiitiag s©ri«s 
of^ plaeid p©oli». gentle rapids, and tstrfeiiltat twiitiag 
e®8©&d,is. As it reaches Utah Vallep iti gradient 
gradually ridtt«fd, aad th« ra#^ fetd gi^t®. my t# gra^tl 
aaid ia §«« plat#« i«d. /fli®- irnter g«t# mratr aad 
fiaally qaiti slagfiih fetfert «iit«riag itah Lakt &t & 
p&Xm 4frproxiaat«ly ft ailij fr©« its mmm. 
ii 
flit Timr mimts i® tb® lii# iiat© iowatalB «i«#« @,f 
Utah ant rms l& a f«)sjtbw«sti«riy §.lPm%lm 
t® lt» oatltt late ^lt«li I^afca ffigay# 1). fii® Itola Fork 
©Piglaatti in • itttral momtAia lalti la t»« mmtrmX iluta 
il0ttfttala» ®3it sistafel® trlteataries diiring 
thf first fenrttia mXlm ©f Its temrs#. At &. point itireii^ 
t#ta iti mmm it wetlvts & tribrntarj^ tfat 
SotttM Ferk, wliisM »s.k«s prefstwit ©iiaaf#® in tli« ©fetaieiil 
aatar# ©f it* wtem, tttrtiag th« murm of It® it«#«at 
twm Its ©fifla la tli® fjplal .Lak# arta te its aaiea with 
tfe« ioatte pQTk at it©*art*s toa«te, a tpep Qf als©ttt 
ESuO f#tt, tlat Pifm paggts tluE»©ug|i a» ap®a @emp©s«d 
largely ©f Felatlveli' laselatol# quart sit® alx«d witk a 
8i»ll aa^tiat ©f ihalt. Bii SentM ©rlglnatf© la 
tli« Velf Qmek fas# a^ta i«irtii fflllts ©©atliaait ef 
Stfwart*® laE#k aat lia,« a graftltiit ®f 2400 ft«t la tfaat 
dlitaaet. Its ij^alaag# arta ©©aslets largtli' ©f Mltslsi-
Ippiaa li»«.it©»«. Afttr Jelaliai at Stewart's Raiwli tli« 
tw© f&Fkt f©«i t^« «alii part ®f ttot Pffef© ll?if wMeh 
flews sotttliw«ftwaj?4 t© ii»r' Or«tk Eittptelr, a tlataae# 
©f apprtximttlj iiftatattt sllii. la ttol® ®«etl©ii tfas 
rlvtr lets ttti*te«l«iit tliaa abof# aiifi Ma® a 
grstiist ©f mly lioo f#«t. Z) 
A f t $ r  liBtepfoliif mamy • ptosy<il®aX aat oli«*l©al efeasaf#® 
la the mmr^Qlr tM rlfar aakaa It® way tiirstt^ Witmo 
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Figure 1. Map showing Provo River and the research areas. 
m 
Qm&fm tti® valltf h®lm m of iippi*©3Eiis&t#l|r 
tlitmm . ©wriag lit it r«e«lir«i *»%«?« 
frm ttetf «tr«affl:s, Qwrnk,. Adpm tr#?® 0r##k, aiai 
fivian ?wk Qm»k, fmm fttreaag p&ts f«@logieal 
formtloos atooat S©^ llm»»tQm, A« & 
tfee wafers mim tfety SIP# hig^f altoiint. 
fli,e gi*t41eat ©f tm rimr twm toss« of th@ I'eispTolr 
to til® footfeilif fetfoai tn® Mdtttto of t*i« ©aay@ii is mpouad 
§00 fmt fop fh® fift«ea alie tf-stisa, A§ s rtswlt of 
thii dt§:r«ai«4 gm&tmt, %M rltm in ttols s#@ti@ii is 
@hai?aet©?is#d l@is rapid yifflti aM mad ittpsp 
p©©li. 
fh« iottw® sf tilt wmtsr la tht riv«p is ®lii#fly' ©#1%-
i,ag mm aat aFPlagg. C»d4at,ril.y them I® vtry htafy 
ga©wfftll #?©r tht arta aM tli# rlvsr mai Its ti»itou-
tsplfg *m t®«Me41y, Aariag %M early thaws, 
flat-, btsic flQW tsrlvf-t fr®® is f&ifiy #©iiitan1i 
from July to %fil, bmt Ilit atltiug sasWi. of &pr%n$ add 
to tbe 'feasis tlm «ii€ p.r®ta©« a narMtt rist ©f 40 t© 
ISO pirt'Sat froa April t© Jaat, in adiltlea, auSdiii 
flood® of i3f»rtgiilaf diM'®ii«io»» »ay owme' dwriiss thn 
eloa4l3«i»st porlot twm SwXf to 
iB mlalaiaiag a mn&tmt tlm of wat«r ia %M riiteT 
tilt bsltijag mpmttf ®f tla« s®ll io. th« traiaag® arsa 
Ml fef«a. ifeowa to fet rewf la the mmmtttlmm 
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Figure 2. Profile of the Provo River, Utah., showing elevations at sampling stations. 
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fli® ®%®orMag «i&pa.©itf of tli# s©41 
i«p#a€g ttp#ii smeml fm&t&m stiA m rati, il©p«, tfxfwr# 
aat itipset a« will as tli® pj»«asB@« ©f llviag or i@ii€ 
@rgMl,© ®ltliiir ia ©f #ii l»h« teil. pereelatijif 
seil wrnttm^smm m mBnrf&irs fi»©a whiela 
th« Fetard«4 watfi?.#' teat to fmthtr dowm tlie 
®©uiitaiii slopes at tprlags. - fhtse fom th® sottrees of 
tli« eoastsnt mpplj in tMt rlTer. 
Mf^ry fitp itt tint of the fr®® 
Uinta l*iijfe®s to tii# hmin hQttom is afft'ettd fey ¥aria-
tlopa in light, milt solatoit rtliaeyali, 
topograpliy, aiptet, aaa wtay ottosr f&etor# of tb@ iBvirea-
mmt, la its pattAgs towwart th# I'lvtr paiits tteottgli 
a«ir#ral #e©l®gi@al wlilete li&v« pjpofoaad 
lmfl«®ae«s ©a m&h ©f trntam* I» tti# Pr©¥© River 
dminag# ar«, th# higlisF aeuateifti iB,QOO t# 11,000 f«tt) 
iprttCf-fii* fo«alf as a dasiwnt type of •rtgttatioa, 
ixstpt whtre th© lii.gli#F aomtaiii ptaks projaet mhom 
lla«, felu# sprtis#, Fiaea an4. wiilt# 
AMes mmmlQr. ai»« m® taainaiit tffess of th# low®i» 
oonifer froai 9,§00 f«®t to timber lixie %he&& 
tretg ay@ w»lao«i W Iiifelmiia spra#®, gltii 
ant aipiii® fia?, mm MMmmm- Bmgl&a fir, 
gfe8tdGt,gtt» t.a:iifQlia it eoosoa tbrett^oat ttit tatlr® 
s#Bif«r Iiit#fs,p®ratd with tlie slaad® 
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la waay plmm la tlie iinta fcrnatalaa mm fhlcfc, 
•0tg®a ttaat® ©f lo%« p'ole pirn, jlMj, msaSiB-
Alse-@Q®ffi©B art m.sp«ii> femlaa trtaaleia»B. f©t*«sts 
wMoli between ?,0G0 amt 9,600 fie% Botfe 
of th® types mm -BmabXt %& la ,tii«' ibafit and 
ar© sEly to«lag i»«plee«a fey 
sprue# aM fir ia tiie e#©l©fl.«ftl ftttectsBlea. 
foreit® ai4 tn« stemg# of mm by beMlng and shatlEg, 
ttoue fitifeyiBg %b© aeltlBg p®ri©€. flj.®y iilee ftiraisli 
RM feastts tti# «0il, wfeifb itrnmm^ ttie atogo,rte« 
ing mpmitf of tli,« j#ll «»i add I© tfe® uM'trgrottPt irstfp 
«apply tm springe. 
flii lower »@ttntslft sl©p«s 16,000 t© 8,000 feet) art 
ro¥«a with dteitieai Qhietlf &».k WmU, amrem 
ir&ffitoBlli. 'fiili fa»iili®g &» tx€r«ll#ftt soure# of for&gt 
fer llirtttptk grfeglng la tM giamei*. OffFgrsslug 
riSttltui In atpitti©! ®f til® §0v®r la sent 
artas mlmg tM wmterilitt, rtaaelag tli® ft¥ftortoiag mpmitf 
&f tb,® ieil» pw^m&itkg fleets* aa4 atftlag »llt 
to tk® gtreas,. 
flj:« f©©tliili flopti Ci#000 t® ^*000 fett) pi$mf 
forests of JtiRiptr, »yaiiipcrtta «pp-. # «4 tla|^©Ji plJitfi, 
Piams *rit#l.y spA##d wltto ro&t #«v#r»l tlaes 
m» Iftrge a® tM erewa®. '^© ©p#a, w«ll»4rEliiit wlltys 
i&fOQO t© i,000 fitf) »l.©ag fit© o©urs« of the tIvbt »r« 
l&rgilj f0r ,iifri0ttltw«. itteii grasalaad tjclitt, 
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tapportlBg lieapti ©f dairy tattlt. Fruit 
wheal, «4 aifaifn mm mm^m., rttniriBg &%ir9m%m @f 
mme m%%r trm'the rivtr t&r irrigatiea ftti?p©@®®. Al©ag 
th® stFtwfia® «t feigfetr «liV«%i@©i mm I© tot foaM 
Rm%mm wiilwg, saliE tpp., mat nl Imw ©levatieas bireli, 
e®tt®awo©4, 
SMte SsMsMsa.# lsi£ .tiiteSt wiii©ws, 
spp, ato©«d. 
1. StseFiptiea ©f tjit 
Hin® »aj©3f »aiap1.iaf «tati«s wtrt «glabliAtd from a 
point me ailt fetlow tii« priaeip&l «oar©« of tfe« rivsi* at 
trial l»a]fe,® t© a ,p©imt fiiF« «ll#i ato®ire its outltt iato ft^ali 
lAltt. fUm$ wert itsigaaftd by tM am®® ©f tie 
mitm is wfeiefe tfe«y w«r® l©e«t«i or by a mmmm rtftrtwes 
p®ial eloif t® tfe® gtmm (figars E|. St&tieiis m&rm 
.sel«@t®d i0ki<M w#r« mmt tfplmX ®f tbe iifftr#nt altitia-
diaal along tli« rl?«r and nkiefe woald giT« th® b«st 
p0»sibl« picttirt of %h% strta® as a whelt. Sis additional 
iampliag stations war© .®tt wp atar tlifi oatlati of tht 
«ajor tribwtarias ©f tli» rittr, but tli«g« wtrt worked oa 
a l«ii iotaasiv® baaia, A d»i©riptioai of tke ptiytioal 
and botanisal faatarii of ®a(^ it&tioa followss 
1. Ipper iridgt. 
fh%» itatioii wa® looatid at tbf first bridga erossing 
©•#jr tli« rivt-f «.t a poiat me mil® fe«l®w trial Lak«. 'fli# 
rlftp at that p®iat 1»® as avtrag#. gradltiit of 132 f®®t 
per ail#,| .ma w#»ge wiltlt ®f S4 fttt* Afld ao werag® teptli 
ef O.i? f®»t., ffe# bett#a ii GOBP©S«4 largtly of 
l3©iili#ri au€ soars# ratotol®. fli® «levatl©ii at tlm% poiEt 
is^ fiiftt, • fMs stiititii anA tti® ftllowiag tw© w«r® 
ioii©0®,«si1il« fr©» late Iwfatetr wtil •arly %mh 
y®&r ,toe©aft®« of lb® fetavy gm®irf&ll wUlQh blaekettd tla« 
r®giQ3a. 
ZMn iMsa Miligim* Hsm 
aurramna ttelt® in tii« &rt@ witte i@«® tr®#e mm lialag 
th® itr«iui*s tigt. lQt«r»iE«4 wltli t&t tr«®s along tb® 
rlf«r srt tlii©k®t§ ©f y#ll#w willow^ Sftllx cxigaa. 
f fe t i® g iTf  *ay  t© f rmisy  Mtrf iaf  i a  p lae t t  wl t& gra®®i® 
m& itdg#t' eoiipftiftg fer tpa®#, . 
Mq r©©t«4-aqaaties .®:®«yir in tfe« strtaa aad tli«^ growth 
of alga® ©a %M reeky *b©tt®s is pmw «Ee«pt ia tli® late 
s«i»®r and aatumn. fMa a eoat of tiatons, Zygnaaa gpp. 
gydraraa fagtidtti nay, li« fpowd. 
2, SoapgtQQ® RaoEtr it&tlQP. 
fM« gta t ioo  wai  l©»t«d i ja  a  feaaat l fa l  l i t t l®.  
apttntain mll«y apprexiafttaly if *il®s dewiiitraaa fr®» 
trial Lake. At that poiat th« Tallty is about | mil® wid® 
































































3, Sorth F-gpfe. 
Siaai thli noottitttlid %b% sain trlbatary ®f %h& mpper 
Wmm El^sr a »mmpXim§ itatlea mt titaWii&ti atas?, its 
J-aaeti'oa witli tli# Bala efaAaa#!,. at a i>©S.at S ®il«s b«3.w 
S@apst©B« .laagtp Bt&tim. file foi*^ Ms ft gratiiat 
of 132 f®«t p«,i» »ll«, aa avimf# wittJi ©f gf f§tt, ant aa 
dtplJb ©f 0»©S f»«t. 'Sfe# Btmmm ¥olt©® consist® 
largfly ©f feottlt®Ps raliM®. Q 
fh% Ttget&tlom lifftrs llttl# from Ib&t ©©^nwlag at 
the laaftr staii©n. hm» alfnt mmwB m Ihi mekf bottea 
to® tcj ttoi laer«aiia «p«ti ©f flow, femt Zwmmm spp. aad 
^ynetrft »pp. art ©•e#®si.©aall.y afeatwAaat. 
4. .sttmp|*a Baae^. 
la B&ay rffpteti tfei® ftatlos pr©t«4, t© b« the aost 
latertstiog ®eol®gl»lly of any sel«®tti. At Sttmrt's 
Mmmhf iteattd mhmt 17 mllig soathwtl of tli« fefaAwat®!?® 
of tfe« rivtr, the laia fmk J©ia» the Bmth^f©rk mm wAtr-
f©«s a »arii«d ©haag# ia eheaiisal aatiir# aaA protnetiflty. 
iiaee t!ii» €lff«r©ae« was aetfd teriag th® •eowrs# of the 
s*ii*t«y, a iptsial -fffdrt was *a4i Atttmlat tht ®©©logl-
©al faetars Ptipeasltels. 
fh« Mala «f %M' rimw" af Sttwart's iaaito. ha® a 
grail tat ef ii ftet ptr »ila, aa airerage wMtli ©f 5© f#«t, 
aai aa aftraga iaptli ef' 1.1? f«®t, the itr«a» feottoa 
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Figtir® Ja# 'fh« isaia of tb® 'Prmw Slwr, SlMWisrti.-«s liiR®h, 
Itah, sh0wlr^ 'iiiiifc®r .and th@ t;^i«al im mmr 
mer th» st»iai« 
3b« 2b® fwk ©f th® ftpoTO Eiwr, Sl»iiirt>s Eanchi, 
Waht ihmim 'Wlstw «ai tte %piM3. '%»ek <if aa 
ie® mmr mmt th» w^emt 
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3o# fl» .Mda &t th© P»iro BlW| g1i«wrt»s Eaach, 
Pisli, after it® eoaf«i?gti»e itttti tim sotitai imkg .ahoiriag ttm 
mM&r&tim ©ffiiets ©f the 3mtt#r» 
•©©iisisti largely • of ratebl® ©r ®mm@ gmtel witM a f®v 
bottl4«3?i tsilag 
fh§ Seatto F&rk h&e a gratltat ©f $& fmt'per mil§, m 
av®r&gi nMtto ©f 24 tmt, m& m m&mg^ d§pth of 1.0 feet. 
fli«. sli'taa b«d is priaelpallj ©©mrst gra*®! nlxti with 
illt. fh# tl#vatl©a at this ]^.©lat is fjlOO ft«t. 
fh« .north fmimg slep«s ®f fht seimtsiJa magts lo.e&t«d 
to the mrtk, mst, &ii4 &mth ©f St«wart*s Bmmh &m d«n®«ly 
olethiA with BssB ffiilmhl* mm iattr-
#p«ri#d with nsis imiM isssalsMsi.. 
©a all ®thtp ilopts »e.»tteFit ©wilfips «<l gfattlaod ar# 
ehametfristl®, fht mmh it.silf If loeatefi olilefli- lia a 
?ftll®y ©©ottlstlug l&rgtl^ of atatewlaad, with tht 
®hrttb-lia,«4 rivtF riwaiag threap It. .Along- th« it.ream 
art t&mik i©afttr«4 e.©aif«i»i '<ih&met®i*i®tie ef th« hi^tp 
altitttdti, with »@«iitaiii Jttftlper, 
lt«h rtt •esd&F, uli© ffiakl.ag an &pp«ai-
Aloag with th#a# mm$wmm Qmm .MMMM* 
Mmn SsSsM isaMatiSa# Mmm^ 
.SuliE iEi^aa. wild !»©««,. Mmm app. aat whit# poplar, 
gQtsQlaa alM. Spriags .aat attpag® artat» whifth omm 
thro-ugheat the «r«m, h®lp t© atmtolllis# tht flow ©f th® 
Pivtr, pm&mm 4#B»« h«4« ©f. wattf ©rf®s, Mag.tai»titam 
€>.ffi0inid# .a»d wiittp totttt@F0ttp-s, aaamealtte 8p{>. 
m 
Plmt growth Im tootii f©.rks ©t tfe# vlmr l» limited 
larfeiy t© mlga#,. low#?®!*, &t tte# »pglai 0t tto# Soatfe 
pQPk, s«®i-aqtta.ll© gmMM€9 Aai s®dg#s gmw in profttilen. 
Qiiog®ni.i» «fp. ftaa Zmmmm spp.. art tfas mm% mmmou alga# 
in hQth M%w%m9, wim «PP. ftygfoffiffaj ®PP. 
all© ©©©ttrrlag s©»*0«ii|' la lli# 8#«tli Ferk. ' In tta# Isla 
Foi'fe iig#ra. »PP' $ Mm&mMm. mp  ^$ iiiassi 
wtre all© telltettd lo th« la%® ni»ffl0,ip aM fall. 
g. I,©tt#a'g Orove.-
' hmonH §i»0ir® llts la, a mrtm' talltf tm ailei sontli-
west of ^seti ant ftfeoat tfajrtt milts soatfe of 
Iftffiai, Hfmto. ffe« riwm %% that p©lat ii&s a gi?aii®Rt of 
ff fe#t ptr nil®, m memgM wMtb of 42 fmtt «•<! 
s^tMgt 0f ls2§ fmt. tli« tltmiiiin Is i,400 f««t. 
The atmm teottea is largely luatilterf sa^'eQarss gmvtl. 
fill?## f@t sti»ta»s liPaiT'ty-is tM® irall©^ ant 
®«pty iat© tM-§ Pipof® la tfee vielaltjr &f the gr®?«. fh«i® 
strimns are astt t© iwigat® tli« rnmd&wlAm, wM&k lltt«s 
ttof tftllti- fl©@r» mat o#iiitaiitly »Mrieh tM« lti«lf. 
Stp®asfilti Irtfi arid ifambs §mh m th» Roga sp|>. ^  Saliac 
ssasss* -MIS issstimis# Ssms j^ jgutum* mmm 
.liiilMla* 'teslss isnMSss* .l.i.il:ii§lii,§£. 
R®tlirs Mwmorn#, g^y0,&,r^,g 
nal# ttp th& ediipofltloa, ©f tli« groTt m& sfea4« llsf mt@ra 
m 
ma through It, flil® &rm i» me of the fatr©i»ite 
fitkiag Mttnti ©f tfe® it&tf. 
By l&t® sia»«P m^h y$&r aa abi«i4a.nt growth ©f alga# 
mmsimXw ttftlope ia %h% sti'fato toottea. fhii Issta ©rdia-
urilf lliF©ii^0iit tto« fall m& wlatm sontna. lllQtlirl.:^ spp. 
ggasiQl*. ipp. mmt of tljii grewtli witM 4late®s 
fottidai becQiBiiig abttjatoat m Qmmlom. fhs 
trlb«tapf strtaiB® 1B the GROV# itipp^ft liixiiplafit BETS of 
Bsnmiealtta fpp. aM lyriaBhyllaB spp. a^st of the tlmt. 
i. .lyoraanflle, 
Jerdaailli it l§#«tfd la tii.e lebtF felley^ fi Milei 
eoathwtit ©f .Iteaott*# #r©¥«, Uralttd Slat«s Slglfewaf 40 
erossts tli® fpeta Itter at tfe#.l point, fhs area wag 
self@t«d at a statlea Bime tli.0 rlvtr hem ttnfitrgoes 
gptat tlmtmtim in mime mwf jmr,. ias to tb.® 
©f part @f its fl©w fm th® Wmvr Plant, ffet sampling 
®tati©ii was l0#st«t ia ttee s«©tl©fi i««t€lftt«ly bsl0w thi 
Aifmsim taa. 
fli« rlfii" is tlmt s«eti©o Itms a gfaSitat ®f oal'ir 
3g fe@t psF Kile, ia. ©©apwison t© m of ?S fest 
p@r ail« fer the eatirt Btmm. flit avtr&g€ width aad 
deptJi mi'# 0? f«#t aa.a 1,2S fttt r«i:p«#tiv®l/. iQWfvtr., 
these aftragts a#aa littl# iiii#s ia ap^iag tlis rivii* aay 
bt a Foafiag terreat, filliKg t^« ®atir« • oMantl of 64 fe.«t 
40 
t© m 0f mm 3 f«®t, fros lati sumatr ttatil tli« 
spriag fX®©ii tlm m aett ©etasioai is a »ept %riekl§» 
feting ©eaflmtt to mbmt 0a«-t#atli @f tfet etoaMel, flue 
mt Jeriaaill# Is S.tO© tmt, flit str«aa bt4 
eoBslsti Qt ldal-4®'^®' toi eoafit gj?av«l. 
flit fitiii oa •Ithtip ild# ©f tto wlmr largely 
ewmmpy ae-Mowlaai. Streastlt# vtfitatieii eoasists ©f Sallx 
IsbsMSMss MUM MUm* MMJm .iSsa$siMs£i. Mmm 
§i,gi ifp.«ilsssna# imslm 
Aelttiatf. flit 0liawi«l has M«a ir*dg®4# rtiultiiig in 
sttip foe&l' M»ka irfeieh FtstM©t tli# growffe of la&rgliial 
tfgitatlsa. 
ffo® l«%« stiaser aatll mmAy spfiRg lb# roeky stre-aa-
b©tt©a is §#ir«i«et by m t#a@t il-iay :aass of SzSEBEII^ 
feetiatis. this alga# gipewtfe itakts feotlng mry umert&ia 
md whm it ties ami. 4mM.y§ mM» atteb orgaaie aattrial t© 
waltr. A di&t&B, Mmkem^ app., also gimwa alJaadaBtlf 
oa tlif pmkt toriag th# wiater. 
Hg.|jeg*yowe.y It^ase. 
A ittppltamatai'f »%&%im was g#lieta€ ©& ttoe ferauoii of 
the ri?®? <sai»rfiBg wattp fro® th« S«lj®.i*-pGwtr ioas# baek 
t© tfet «aiJi lat«r tmm tb« Jdriaaallt tiir©i»@ioii 
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tiiglai«jf.s stralghtiati, m<i dp«dgtd tfet« riT«r. 
411 pml§ vem tb® teet »s'ltir©llsS 
fr&m hmk t© bank, aat all aarfiaal ttgtlatisa was-i*®aov«d 
for a dietaii©® of semml hmdm^ fmt m@h @ld« of tto# 
river. A fetaatlfiil treat' #tr«a«^ wms §mv§rteA iat© a 
rearing alllme# wlitr# 11 til# llf« ©aa §xi3t! 
fh& avtragi grail tut la tills B-mtim ©f tfa# rlv«r Is 
ateotti 33 ffft ptr all®,. tb« at«i*g« wldtli la Jsew around 
ii f«tt, and'til# avtrafi ttptfe. I® l.If tm%, fiit strtaa 
|je4'ls largely eoara® rabbl# mat gravtl bait iraigliig lia® 
to ilftttrbed tilt b©tt@a ttot sill; beta are bteoalag ©©maoa, 
Btfort Ih# rlvtr wm 4rtdgti -strsafflglti mgMtAtim as 
iall^ exleaa. iallx leaglfella^ iernag atelQalfera. Alaaa 
iilliliii, MiAi» -sliadlBg 
tli« pmlB aiici kttplag tlii wsttr @e®l» gladeiplioga spp., 
aftt mrl©tt® 4i&t©»» ©©v#r«i tn® &%mm 
toad providing feoA aat, ili«lt«r' for totrblversui Inverts* 
feratii. i©w iMJ aarglaal vegetatl®® ©Jilsts aat tb@ rc>©k.s 
la tb# sirtaffl l#ak ast If tfeey liat b#«£i ie®«ir»4 aM p©lls&«t. 
9. Datr Srttk yarle.. . 
Tills ar@a was selteted as "typifying th® ©©utltloai 
pr0itt,e®ft la tlit rlv«r as a rtiull of lapeaiitoaat la Ster 
ert«]| ae««rv#lr. 'A saapllag statl-e-n was attabllafcei abomt 
©at-half all# bale* %M ris«rv®lr»9 spillway aisA oatl#t 
Figwr® iiftf fl« Sivar, Wah, at tlm Iia1»««i#»ay Bri«ig«t 
sbtowittg winter e#aiiti®ns and lai& o.f an its® &m&r, befor© 
figiTO lib# fbe Pr-ofo Rlmrg Wah, at tto iat^-WAsi^ BrMgeg 
»!MWiag Im flm mfiSSMsm lat»' h$t&m <lr»igiag» 
Ilgw© Im* fh.« fr&m Eiw, Utah, at m» BrMg®, 
awing wFwagwi:* 
4S 
plp«i. , the ,rlirt,r*i efeamitl is iiTl€td In se?t»l plaeti 
btlow tM €&ia fey islaaAs IM:t Qhetrmt tii« flow. Many t««p 
P0©ls, wlilefe profit® Idtal, pifttlng plaet® for %M Mg Stwaan 
ferowo trottt wMieii HAAMI tli« Btwmm^ art thm$ pi*©?i4«d. 
fwd ehiwiiitls 18 tJi« mm mdm ap tht saaipling station, 
fh© iagt hm m avemg# wittli ©f SO fttt and aa 
m^mge dfpth of I,If fmt; tlit w««% feratiek h&s m avtrag# 
widtii tf 2$ fmt nod m &mmg9 itptli @f 4.$® fmt, fh« 
a^rtragi grmdisat ©f tla® riirer 1« $l fmt p«r isil©. fh« 
©Ittation 1® S,S00 ftit. fla# botto» ^oiwlits largely of 
•coarst rufelJlf aM grsftl, wltb tea# mtm»Xm fetds ©f fla® 
gra¥«l. 14«ml sp&waiag l»®ti for th« trout 
p0piilati©B. 
•• IMS&. .Mffllf fteii. iSilM# 
grw e'#wi©aly om fht it#tp tauysii sl®is«« Mrdtrlag thi 
•gtreaii, mmymm thmm^ wMeli th® riter rwas 
sttpptrti atwtrsai issi .lissa isaMtoMs# aaszsBs 
wMU.» AMI a»g|i:tlii.> .isBalm 
i^SaliSg, ek®k«Qkerry, .IfiiM. aat M^«14tr, 
SSSSBSt« platld pool® art 4««p iiat q.tai«t tnoa^ 
t@ support Atas# beds @f |g|,iagiilii. IIMytmllt MmMr 
t?ti.yliaa ®pp.,' aat hsmm spp. fh®. roticd la the Tlfflis 
sapport SB afeaadaat @©-ftrlag ©f -Ql&iQptora app»» Hy6rtira«. 
vayletts 4lato®.i. 
m 
10. Viviaa farfe.  
fMfi italloB is l.©eat«4,4 *il«s b«l©w fit## 0r«#k W&rk, 
aa4 typifi#8 ®ilL«©«afoa ©csniitioo®. , fh# ritei* is sot 
dlvitifi int© mreml §lsiwi«li ia tMf tt«ti©R, bat it is 
ftill 0b«»§t«Fis#i bf f©©li, i-ltimatiag wltb «xt«a-
•8iv« f tmi^t rtinj f ittXm, 
fH® fmm im tbis »tii. Mm a irMltRt ©f 45 f««t per 
ail®, aa avtrage wittb $f t0 ant mn memge a«ptli of 
1,©8 f«#t. fb# fltvalioa is i,gO© f««t. fb« itreaa bet 
ig ,e#i«p©fi#i lai»gtX|' ®f •©©ajpte rabbit to fiat gi'«'9#l. 
fhe mme kiais ©f t^tei mat sbmbs &r@ preseat m 
mmr fartbtr ttpgtrtiiw. loweirir, tfe® vegetatiea in tbt 
stiftas is p#@ti»i@tet sO-aest tntirtlr t© algae, witb 
®PP.* «PP-# tot ti«t©as beiag ©©moon. , 
11. fribttt&ry Stfttieaa. 
fbpf® tPibtttmi»ieg eattr tbe river tiiriag iti passage 
tbreiigb tbe Frmo Qmym, RBpm*.mtM$im sAmples were 
t&km tmm dmriaf tbi ittid^. All tbi»«e h&w§ a gr&Almt 
Qf orm .100 fmt per «ile, ait h.»m streas bets ©©asisting 
©f bottlters .ant ©o&rte gr&vel, 
Oae of tbree, ©eer Sreek,^ eaters tbe Frov© Just ab^vt 
Deer fretk fsrfc. It bas an average wittb ©f 10 feet ant 
m avtraf# teptb of ©.if feet. 48p«o trove ireek Jfiias 
4f 
tl» fmm at Wiltwaei, loeatft sboat ©at »il® ato©T« fiflmii 
Paplt. • It lias mn itfimgt, wiitM #f t© fitt, ant .an 
Mpm ©f 0.6S f«®t, third# Wivim Park «iit«i's 
at flviaa fmk., aa€ svfwiifi 10 tmt in, widt]^ aad 0.?§ fmt 
Ijs dip til. All thrt® at® f#t fey spriogs tteeagteottt the- ymr 
&M remin frm of i t#  4tt i»i j ig the mMeat wmther. fhe 
^stqmtle wwget&tim was l ia i t td to aiat®®« and.  & $r§m 
s3.g«s, .tpp. 
IE. Hi^wy 8S gr&giing. 
fliis itrntlQii was s«l«et«t as fetlag typital ©f l©i»l,iiBd 
mllty fettt was still far taottgfe i,l,®tMit froa 
th§ mmth of th% rlmr ms t@ net to® tor the 
iag lak«'. fti« i*lirer «t tM« p®i»t is atoO'ttt i mile# totlow 
th« »0tttli of Wrme Q-mfm m& i »llt« tmit df Utalt Lsk®, 
In the iimst? praetieallf all of tM# strtam Is ilir®rt©d 
at tlie Mtttii ©f tite tm irFlgatlea pm*p©at8,, ismting 
a ®«r«, tFlslilf sf wattF in IMs atetloa. 
ffeif strmm at tklt peist durlsf ®tli§r stmsoR© ©f the 
ymr «.v#r«g«i m f#it ia wMth^ 0.i£ f««t ia &ep%h, mm 
h&s a gmiitat ©f ®1 f#«t. pm ail«. Qn&mm ftitotolt and 
fpavtl ©amprisi aoit #f tfe« te0tt'®» with »©m« «aad piling 
»ag tosMad #bstrusti®ni. • fli« arta has a» tlewtiea of 
4,,,f00 f««t. fhe w&lXef, wM©b th«' jpiver fttrai#lif« with 
mter., 1$ tefsttd Isrgtly to agrlestltur®. 0i»etoar4s 
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0f thBtmX m& atrmtlfieatlea st^ite m Bay I?® 
la iakts, pmMp aafi slaggisli Ptvert. tti« w&tt^s «»® 
©sE®tsallj etemlag slxiag. fii« «?«»§« mmiml stmm 
ttmptraltti?# f©r tli« p«i»lo4 i94?-3.94t wme fills Is 
lliaB tM® mmml w®rag« t6»perstui*® of 
4?,i® f. t§r iualdfi* ertik, Q©lor«do rtporttd oj Pmmk 
<19431. fh0 Mfliest tfsperatttre r«®©rt®4 was fl® F. on 
§, 1947 St tlif station, fbis was 
eorrelated wltb vtry low flow iltgB thm ZQ o.f.s.), low 
v«l©elty (G,64 ff«t ptr « 0©ap&ratl^®lf hlgk 
all* te«pep®tttr« lowest t«Mp#Fatttre fowid 
was 32,2® F.,, rtee.fitd itveral tlati fros &t©«»|3er to 
fetertiary a% Sttwrnrt'*# ii^mh in tfe® M&io fork of tfee river, 
fills Im t#*ptratiAr€ ¥&e elisrastiristic ot iflattr eondl-
l lof t s  throagl iQi i t  th«  ea t l r t  lappt r  Main  fork .  
UQa% »0ttiitaia gtreaas mr-t eharaeterlaed ly great varla-
tioiif la flew,. a»d fiht ProTo Eiver is m exemptlos. Oarluf 
Iht prtieel tta^y tia# flow raag«4 from a tri.ekle of • only 
1.© 0ttMe tmt p«r a«@©tid on Sept-tabtr 5, 1947 Jortantlle 
%Q m torr«B.t of g»iiO -tttM# fetf per i«e©ad on 22, 194S 
at ftfiatt farli. la g#a«rsl, strtam was lowtit diirlag 
the fall aM wlattr, sat liigtittt ittrisg tbe spring and 
mrlf ®«a®s#r. fb# atlt-lag iasifs of fht aeataat aad alpin# 
i©a®« w©r® priaarily r«ip®iiilbl# f©r tli« largt strtam 
flows terliig file spring aM fsrlr Sreatly 4«er«as@t 
m 
rm^aff •%& tbe Mills ma momtmim correlated with low 
prteipltalioft, arid dlTerslOB of c©nii4®rafel« irat®r fro® 
theTiTer for power irrigation purposts rtsalted in 
very low flows <Jarlng the latt gaaaer, fall, m& winter. 
Seaeoiml mrlatlons la mlmitf sorrtlaf©4 slsstlf 
with t]i« ofeaagts la ¥olttas. fti® Immt irelooit|' rteoritd 
wma 0.0.3 f#®t per aedond also t»km .at Jordawll® on 
3tpt@iiber 3, i§47 while tlie Mgheit rm&ing of 9.6 f®®t 
per a«€f0nd was tskea at So&pitaas ;ila»fer Stmtloa on 
May Z9, 1948. fhf rsadiag at fivlaa Park on M&y 22, 1948 
was also Mgfe. with 9 f«tt p®r teceat teeing .rtcorded. 
ao tm memmmmmtB of tarbldity and oolor wtre mad® 
witb the tjRltsd itatts §«olo,glcal .Sarvey ®©t tMt a© 
acouratt statlstieal 'torrelatioii mu Is# ffi.ad0 bt-tvetB 
gtaioRal flQWf and turbidity mi. color. iow®fer# an oto-
vlottt Fflatlonstolp asttslly txifitti bitwtta thf litl^tli of 
til® strtam' ani th© a»o«at ®f silt ia ittgpfnsloR. When 
tbf flow wsi Mgli In the spriof Mi tarly sii«tr tb© 
prege,ac« ©f gilt ia the water ©ottli rtadily b# 4®tt©t©d 
with tilt ty«. f'iit liigfesst ttir'bldlt.y reeord^d with the 
a«afiurla.g rod wa® 90 p.p.a. ©n May 5, 1949 at tli# iib®r-
.Midway gtstioB. this ©ontraeted "with, readittge of l®®s • 
thma^? p.p.®. taliem turlag lew flowt »t all &t tlit ®t&tl©as. 
flie ffi&xi®.a® a©ler rteorttd wat @0 mt Soapstoa® le.»gtr 
Statlo» OB May 28, 1949, Celer rtai,ing.« of 40't© 50 wers 
also maA« at all ©th«r st&tieaa •li.arimg that a«>iith, fh« 
SI 
&QlQTt @li&raet€Pl®tl© of all of thi itatleos at other 
seasons, wat itg® than. 10 with 0 f*«a4iags Istlag ®©Moa. 
Bliselirti m f g m  o®iidltl©fti wem f«lt« flailar in all 
s« E T L©ns of flvii* m& mt$ip fill  B®l©w 6 . 8  p.P .M .  
that low Tftlat was i»«0©M«i m Aagagt 12, 194? at Sebtr-
lldw&y. ftiti*® was a «®a:f««l %m&& In th» Q%y$m aeaota-
trfttloas tottt tlii® was uotlilag mom th&n ©©aid be aatlei-
patti OB thfi basis of In *«t@r ttaptraturti. th© 
ffilain'tM mfgmn eeneentratloii wma @S ptrosnt of t©tal salurm-
tioa. 1 maxima® mf§m mmmtmtim of 13.i p.p.m. was 
peci©r4«a. oa April 18, lt4i at fliria» ?«rk. ftili represent©^ 
140 |ssr««ii't ®f total iatmratloa. la th© stries of S67 
detewinatloiif aadt darlag th% ftady# mf$m raagtd fr©® 
?3 t© 140 p©re@iit will l§i dit©»lii&tions 
fe'tiiig h%lm »ii4 lit p«ttiafi mhem ®ftttirati®ii. 
fh# aaouat of frtt mv'bm Alexia# ia aeltitlon in the 
riftf at all tlats" was low. As he ©Eptotti tij© 
eoaalaat • agitatlea ©f th« w&ttr pr«¥#Rtt<i %h9 retentloa 
la ©olttti©!! of «©rt thm ® ssall tmotiiit, fli© lilgli©®! 
readlaf ©f S.O p.p.a. wm *ai« m tk© llala fork of ths 
r iver  a t  Sftw&rt 's  Mmmh m Wehrmry g6,  194t .  fhis 
foll0W«a a period lo wliieli th® strsM was eoT®r@d toy m 
solid ie© sh«©t for two mmnthn. fhm f«©oad iilgh«st reading 
of §.S p.p.a. wa« »»A©^ ©arly ia III® soraiag oa Aagust 2?, 
1948 at lefetr-Midwai' fr©is a pool hmvllf popalatsd with 
alga©, fer 12? ©f th© 26? d«ter»iiiati@n© m fr©« ©arboii 
m 
<il0s:ld« cotfld '13® S©.®« of this® isttty valuss 
Mere ototmlned 0.1 all Bmnom Qf tht year at til of th^ 
lower tt&tiofti. 
fhe wattrs o'f thf ?r©fo Biter vtre always alkaline, 
mmpt (ittrlBf ipriag ruii-eff ©©adltloas In the aeslion of 
th® main f©r& of tJit ftrtaii sibQfe ittwart*® B&mh, ' Bata 
eellfct©d from %h% Oppep Bridge-, Sospitont 'Raager 3-tatloa, 
and fork trm lay to Jtiae 4a 194"?, 1©48, ani 1949 
sliowid pi d@t®riilnatle>ij.s of 6.® 6,9. In the late 
summer, fall, aofi winter the pi raage at tbott ©tatioas 
was bftw#@o 7,1 to 7.3. A slailai* trm^ was found to 
exist at all of tht otheT stations above Pe«r Crttk 
with tb,§ w&tifs btGomiiig mom tm 
flow stttoflted from tfei® lalgli^ iprlag- l«i'#l. Btlow th« 
retfrfoir thit trtsd was aot so evldtat due te> th.® stabllla-
Ing liifluencf of the l&k® o0ndltloris The higher 
al&allaltj of tfee stfta®. la 111# fall and Hfintei'pfima-j?-
ily dijt to Inarfased aiss^lTtS mineral eoat^ftt reetiltlng 
trm 4®ort.iis«t ratt ©f flow, aa€ to liiere«.a#4 photosyw-
thetlo ftctivitj ftssoeiatei with th© buildup of the alga# 
population. 
The aaottata ®f feoiiiid aapbon aioxldt tliowed sonsldtr-
abl« variation fmm a low &f 4,i p.p.a. oa May 88, 1949 
at tlie ^pper Irtdge to m 'lil^ ©f g2g p.p.a. at leber-
Ildway on Augmt, 1948. iaoH of this tax'iation Is 
attflfeutalsl® to ilffertaets Im tti# aatare of the sarfac© 
83 
mil and reefei ©vtr wMiM tfet »%mm flow® as it dtgetnd® 
t# tlie Tallty, bwt the Af® of tfet wattr li also m lapof»-
tant faetor t@ oonsittr. AooeMiag to Ptanak (1943) thir# 
is a ©©rrelmti^B b«tw««a tht l3©iiii€ ©ftrteon aioxldt @ont«.iit 
aad st.y«iai fl®if, thi tlif©Fy to«iag that dariag paias op 
rapid aaltiag tf iOQw®, th@ irat«r passts ov«r th# sarfae# 
©f thi gr©«iad ia rivttl«ts a«d e®a®«t«i®atly d©«i not 
diisol^e a» maeh earhooat® as it woald if it ©oirtd aor# 
slowly. Aeoordittg to Shelford Cli®S) tht salt ©oat®at of 
a water is dtt«r»ia«d hy its ag®, i. th« .tim« siao# 
it siltad from taow or i@« or fall as raia, aad by tht 
kind of aateriala ©Vir lAioh it flows. Obsarvatloaa la 
th« Provo ElT@r thowed that thert wa® a daflalt® relatloa-
shlp hatwita atrta® flow .aad boiiad oaphon dlo«ld«. the 
lowtit ffifthyl eraaga aad phtaolphthalala alkallalty r®ad-
lag® at all atatlona wart talcaa darlag ptrlodi of high 
flow la th® sfPlag, whlla tha hlghast iralwas war# assool-
atfd with low flow eoadltloas la tht lata aua®ir aad fall. 
Ihlle gaofraphioal eoadltloas and aga of th« water^ wert 
tha ffloat iaportaat faotors ia^oltid ia prodwoiag the 
irarlatloag la alteallalty ohiartad, othar siasoaal faetors 
also play ad a part. Whta tlia aarly ®«ltl»g aaowe aad 
rains passtd ovar lea aad froiaa groaad tha soluta® wera 
If Si airailatola thaa at other tlwaa dwrlag tha year. 
Durini th«. gpplag aad tarly ieiamar tha dlirarsloa of soma 
of ths watar for Irrigatloa piii^osfs rasttltad la low 
14 
Btrem tlmu ©eeasioaally feelag atsoeiatsd wtth taall 
anemts^ef bQnai •©arte©®, diostld®. Wlmh floods' oooarrlag 
la tli# gttfflffitr a»d fall also rt®t»lt«€ la aoat slight mrla-
tloas in tii« AMOtttit ©f earljoaat# plelcsd ttf froa i'orf&et 
dralftAgt. 
2. 41tit,mAiia&l aRd gtatioa eh»ragtgriiti<sa. 
Siaot the ®t&tloai whl@h w«r« i«l«et®d for study ar« 
typleal of th# iifftrtat oottdltlons ©ooarrliig in th« rlvtr 
mt diff«r«nt altitadts, a ©©ailturatlen of tht mrlot*« 
plirsieal»eli«al®«l ooaditioni at taeli station will also 
tttfflo# to polat mt altltttdla&l varintloits along tli« rlTtr. 
«•. i'&Pir Bridg# 
SIR©# tut data 0©ll#etid at this station aiid tfe® 
followiijg tw© w«r« lalta mlf duriag thtt period fro» lat« 
lay to lat« lovtsljer t&eli yt&r, .00 wlat«r or early spring 
rseord# art a^ailabl#, Itairy siiowfall M«iik.®ted tli« regloa 
aboft f,100 f«®t afttr io¥««b«r 'aakiag all roads iapassatela. 
Wat«r t®«p#r®tttr<it at ttil® itation raaftd froa 33® f . 
to 63®' f. fh« av«rag@ t«»p«ratttr® for tli# period of stady 
wa® '52®' f. Air ttaperatare® for the days of field •©jEaiiliia-
tloa were oaly sllflJtly feigbtr with a rang# tettwata 39® F. 
aad f. aad mm av©raga ©f SO® f. foltiat varied fro® 11.3 
to l®e.t etiMe f®«t p®r ««e©,iid» fii# aTtraga was 9S eubie 
m 
fmt p«r umouA, ffet Ttlooity Mi a fftng# tottwt«a 1.5 aM 
•?.§ f@e% ptr s«#©tta, with th®, afirag© helag §.4 f®tt ptr 
gt'@ond. fh# w&t§v was alwys wMIt and elmr mmpt during 
spring fleed® whm a ©©l®r rtmiiag #f SO p.p.*., and 
tttrMAitf mltte ®f SO.p.p.®. wtrt p«.#er4«€. 
fht .disa®l'?«4 ©xfgt® conc««trati©tt M»S .alwuyi sisen-
tiallf 100 p«re#iit, with a mufi tettwtta 90 perc?«iit t© 
118 perofnt &t saturation. ^ ttof lowiit vala® rteerted wm 
S.9 p.p,m., tli« M^®st mt 0.i f.p.a. fh© airtrag® was 
8,S p.p.®. flit stmm at tills altitttts-was alwyi n©mr 
n«utrality, wltli pi resSiag#.ranginf froa 6,.® to f.3. Fr#« 
earbeii tHoxii# o©at«iit w&.& wittoln tli@ rang# of 0.?S t© 
E.i p.p.a., wltli til® sTtragii fetiJSf 1.5# f.p.a. i© phtnol-
pbtMltia altellBity ms rteeritt mt this or amy itisitioa 
®b©ve J©rda.Bellt. *«tliyl or»i« alkalinity r&ngtd from 
4.S t© 10.0 p.p.®., Osf ©oMa^titity r®adl»g takea on 
May 2Bf 1949 r«t®al#4 14 p.p.a. ©f «l««strelyt#'s ia tli.® 
wat'tr. 
to. So&pgtoai l&aggr St&tieii, 
fh# watir at this peiat bat ©aly slightly aiffertat 
properti#! tli&a at tli® %p®r Iritg# lia'iriiif touMf't in volumt, 
added 3® f.. ia aif®rafs tt«per&tttrt, and doateltd in mrhmm%9 
mmtmt, f©liia« was witMa tiit •»»§« @f E§.4 t© §t$.l 
©ubi© fitt p«r eeeent. f«lo®lty varitd fr©» 0.9 t«3 i.6 
f©tt per gteead, with, tht airtrag® fetiag 4.1 f««t per steoad. 
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l&xlffitt® eolojf aM turbidity values wtre 60 aM IS p.p.®. 
i»6ip«©tively AttFlag the sprlBg rttu-off. 
: 
Biseol-rtS ranged, tmm 7,0 to 10.2 p.p.a. 
•fli't pi mm witMlii'the rang# ©f 6.9 to 7.5, Wrm^ mrhon. 
dloxit® wplit fro* a 1©* ©©n©t.ot»tl©tt of O.S p.p.®. t© a 
I 
valtte of 2 , B  p.p.a. Mttliyl ©rangf alkalinity ranged 
|j.ftif®ta 10.0 ani 34.0 p.p.a., th© a-ttragt btlng 1? p.p.®. 
A epadaetlvlty rtading ©a lay iS, 1949 rtftaltd 14 p.p.m. 
of *^leot.r®lyt«i, inslailag a ©arfeonat® cpont©nt of 13 p.p.». 
' ©. lorth_F©rk. 
; Tht ar&inagt ar«a sf th« Jarth • .Paris li similar to that 
of tilt Main Fork rtittltlag in mtf ilailar physleal-elitmlaal 
i 
©onditteii® of the water. f#aper&t«,r«g, eelor, turbMlty, 
dlg^elvta oxygtn,' pi, trm earbon tloxld®, earbonat®, and 
tle<str©lyt# wluts vtr® s®8«atiall| %h% taat as tlioat @n« 
ao«4t§r«a at the Upper Brl%f. ria©t mat lone In V0lme 
mm mmh greattr# the flow mryiiig fmm @.f to 43§..S cubio 
feet p@r gedoad, wltfa as aferaf® of lis.9 eaMo f®©t. 
fel©eity rangaS fro® 1.1 te 9.8 f#tt per sacona. 
Stewart *< M&uQh. 
fhi 4iff®rtnat in tfe« proayietivltf of tli« two forks 
of tht From Elver at 3ttwart''is Baaeh was BQ,prmomm& 
that sp#©ial atttation ims palA' to the ^ysleal-.eh.f®loal 
faeters ••eene«rnet. ffrt Sain .Forie ®f tli« rlvtr at that 
s? 
point ig ohtmieslli' ana. pfciysiaally similar to th® testlQiiS 
alreaay ttteri'ted wliilt th® iotttli Fork eaboditi muy 
dlffir#at ©l»raot«ri«tles.. 
fh% a^tr&gt ttaptratttrt in %M tw© fsrk» sliow«a little 
dtff®r®»@#, th© SBBiaal avtragt iu tlae lain Fork toeiag 4?® f., 
whili tlmt in tin# South. Fork vss 44® F., or 3.0® lewer. 
SeaaoRikl flttetufetlons is tiie .laia Fork wtrt ill.^tly grtattr, 
tfee range b©lag fettween. 52.S® f, to i$® F. fhe range la 
tlie Soiitli f&rfe'was fro» 34® f. to Si® f. lowtttr,^ thtst 
timptratwr®® 4o not thow tbe tatir® pistare ae a thi&k io® 
sJastt eoirtrtd ®o«t of tfee i-tirfact tht lair* Pork from 
Iftti Dee©ttb#r to late Maroli while ©aly th# «dg«s of the 
South F©rl;. wem ttmm 4«riiig that tlai. 
ffef ir®lttmt ttisd Vfleeity ©f tli« .laio fork were maoh 
Biort turiafelf aaA Tieltat. fli# flo¥ ia the laiii fork was 
witbln tlif Mtagt of S2.2 t© Sii.5 siibie f@it per »«0oa4, 
the a^erag® beiag 181. § eufeie feit. ffioeity riuagtd from 
1.4i t© ?.6 f#tt ptr i«0oad» witfe aa a^eragi of 4.24 f®et 
per gt0ooa. By ©o»paris©a, tli® volwt ia the Seath Pork 
wriit fr©a 2f.i t© iS.S •eatol# ftet p«r s«©oi4a, a^eragiag 
40.4 fitt. feloeity wsi wltM» tht rmagt of 1.8 
to 4.9 ff«t per .sseont, the average feeing 2.8& f«et per 
s®e@nd. 
fh® w«t©r in hoth forks ms slightly oolorti. and 
fflttrkf teriag hmrj rttii-«ffs in tht spring hut a.t other 
tiats was Mhit® m& ©Itftr. Gelar d»t®raliiatlOB« with the 
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Oiiltet States 0©ol©glo&l iarvty get ®liow®4 m m-rerag® eolor 
of E8 p.p.m. 1ft tlj© Mala WqA for the psrlod from Febrttarr 
to Mareh, 1949. fhs ave»g® in th# Soatfe Pork for the saiit 
period was only f p.p.®. furbltity mmMu.rmmts In both 
forki §B.m mlmn of^ l#ss than f p.p.a. darliig im flows, 
and tip t© 40 p.p..». in the aprlag. 
PlssolTtd Q-xy^m ©oBG«ntratloiis la both streams wtre 
at all tlm€s essejatlally 100 ptreeat,..ranging between 9S 
to 110 percent, fhs pi In th« Main fork was within th© 
rangt of ?.0 to f,4, txetpt for one obi«rvatlon on Mar ah 22., 
1948 when th© pi hafi a mlm of fh® South Fork was 
fflor® alMlln® ranging bitviea ?.i an4 8.3. 
fh® aaottttt 0f frt© ©arbon tloxid® In both forks was 
at mil tlia@s low. ft© rang® In th® Morth fork ms betwten 
0.-g5 and 8,0 p.p.#., tht latttr aonsfntratlon oeaurrlng on 
Pebraary 26, lS4i wbll® let still softr®^ sost of the 
atreaa. In th® S&ath Ferk no frst ©arbon dloxldt was 
reportit for tlOTtii ©f the i®¥«Rte«n ®®«sttr®a8nts» tht 
mximm mint btlng ©aly l.t© p.p.a. 
fh« on® .©tttstantinf 9ht.«l®&l tifftrence In the water® 
©f th§ two strtass Inf^lvtS tht &m.ettnt0 of bound oarbon 
aio2ria«. i© half-boant c&hm dloxiSn app#ftr®d in either 
fork at any time but•tht iarbonate eontent of the two fork# 
ihowea a Tast tlffersnct, the a-rtrsg® ©arbonatt content of 
th© Main Fork was 35.0 p.p.m. with §. range bttwien 18 to 
W p.p.m. fwo eenittetivlty'rtMlngi taktn ,ln April, 1949 
m 
aver&gfd 32 @f tltetrolyte®. By oeffiparisoo, the 
airtrng# e^rboafttt ©•sattot of tit Sotttia ferk wa® Alaost slic 
tlffits as grtat, mwmglw^XM p,p.m» wltli « magt b@tw#fii 
ISi t© 160 p.p.m. 0©adaetlifity rta^lMgs tnktia 911 tfee samt 
dates as fm ttoosf of the Iain fork STtrnftd im p.p.®. of 
eltetipolytis. mitts th® waters ©f %M Main Ferlt e&a to® 
elaasifisd as bciaf soft, wMlt tli® SomtM Fork em to« 
Qlmse^ as a hart mt®r »%mm. fhm Im ©arbonatt cent tat 
of thf .lain fork eoult !>« txptettt eoatMering Its quart&lt« 
basin, wliil® tfet llwitont basin of tli« South fork oouM bt 
expt.0t«€ t© eo»trlbttt® ealoiwa e«rb©.a&t# to th# water. 
fli.i« tlffirtae# ia oarboaat© eoutsnt bttwtsa the two 
forks e©rr®lfttts elosslf with th« diffirtnoe in produiotivlty 
a.a4 is sttfestantiatfd b|^ work 4©a® in othtr teotioa® of the 
eomitrr. Aeeorfilag to il938, p. ig) ^natural w«t«rs 
ihowing etroRfly C^D v*X,.yies and thos© rioh in earbon&t®®, 
biearb©a&t«i, mrlom allitA ®&lts, ar« wii toom to 
sapport grtftttr jBnoimte of trout foods th&a aold wattr®.* 
i. Leffi6ii«.s ftrote. 
fhi slicing ©f tht wattrs #0Btribttt®d by the two forki 
of the ri-^tr prodiietd m notle««ble physioal, eheraical, and 
blologioal «iff«et toy th« ti®® the gtr«aii rtaohed Leiiea's 
Sroif®. fht added folMiat sni earbonut® mnttnt, and the 
greater alk&liRlti- eoRtribiitiS by th® South fork all itr'ret 
to imrmsm th« proAmetivity of tht ©oabiatt ©trtsa. 
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W&t«r teffiperatttF## rangti from 33® f. t© S§® f., witM 
an average of 51® F. io ooiaplftt let cov©r ov®r the aore 
rapidly aovlng water la the rlfflta wat fom& &t my time, 
Teaipfi*at«re reoepdiogs t&tm 'dtiPliig th« daytlae only rmtigeO.' 
fro® SE® f, to 80® f. iow®?«F, ir®p©rt»d t«a,p«»t«reg ©f 
*.20® P. wtF# Rot mmmmm dttring tfe® wialer ef 1948-49 at 
altltiidts atoeire S,.000 ft#!, foliwi fsrltd fr©m 84.8 to 
499.4 eubl© fiiet per seeorji, stTtragiEg 208 ©utole fe®t. 
f®l©elty test a rang# %§twMm t,t and f.2 f«tf p«r stooiid, 
wltli an averag® of S.8 fett ptr «©©©sa. G©!©!" ¥alue® 
r«iig®d hitmen 15 M4 §0 p,p.m» farMdlty rsadingi varl®d 
froa l®®s than 1* to 22 p.p.m. 
Blis©lvt4 ©xygea itttmlfistlleR® w«r« witMii th« rsngt, 
of ?.0 to 11.8 p.p.m, ©r t2 to lOf fwetiit ®at4»r«tl©n. Si# 
pi Mugfd fr©» ?.5 to i.S. fht fr«i @arb©ii tioylt® range 
was frsffl 0.0 for 17 ©f tli# 24 i#ttr»lnati©ns t© 1.5 p.p.a. 
Ktthyl orsage alkaltalty raagtS fr©® 42 t® 140 p.p.m. with 
the a^rtrftg© b«lBg if p.f.ii. O^enittotlftty value# mrled 
fr©® 02 t© 13S p.p.a. airtrag® vsi 9f 
f. jQPtentllt. 
the fiiveriloo of water ®b©'v® ^ tbls station fer Irriga­
tion afid pow«r prodtt©liig pttrposei reealttd ia wld« fluctua­
tions In v©ltt«f aad feleeity.' fk®s® flttetttationt la turn 
affeetft all ©f th« other «©©l©flesl faetors foveraing th« 
life ©f' the mnd efttn prodaeed an unbaiaiie#d babltat. 
SI 
Water t©iBpi»tur«s varied f**©® S3.§® f. to F, fli« 
average me 01.8® f*. Air t®iip«r&tiiree t«rle& froa b®l©w 
zero to f9 f. fhs siuiaini flow was 1.6 oafele fe®t p«r 
BMQonUi tbe m&ximum. w&b 1,O6S.0 f©tt. ' flie atrer&ge 
ifolanii wat 210,B oaM© f®«t. ftloelty -mritfi ' frow 0.33 to 
9.2 flit per see^nij. th® &?€»gt feting'a.S fttt p®r steoad. 
0©lor varied fr« W t© 46 p.p.®,, aat twrtoidity frm !©•« 
tMn ?'to 3d p.p.®. 
.iJissoXvea oxfg#n values wire within tii« mag® of 7.0 
to 11.1' p.p.^. 'Til® :pi rangtt fro® ?.8 I© i.S. io fr«e 
oarbo.n Aloxlii# was fottiit m li of tht M Iniptetioas wltto. 
the isaxlsttii being 1.& p,p.». PUmQlphthmlnla. all:&llnitF 
was d®tS0t®d on tw© dates wltb 8,0 aat 14.© p.p.n. feeing 
rtsoried. Mstliyl orsng# alkalinity rsngti frsa 65 to 124 
p.p.a. flif. aT«rsg« was iS p.p.®. Coaduotivlty resdliigs 
varitd froa ©S to Z2X p.p.s. dariag thf- ipriag of 1949. 
g. Hebtr-gpytr I©nst. 
fhis fttppleffitiitary statloft was g«ltoted in the belief 
that the w»,t§r Itvtl would b# mlt^m thrott^oiit the year 
aad would b® typical Qf nea-altered coniititas at an intfr-
iifdlati altltttSi. lowtver, all ©iiealGal aad phyeieal 
factors, ®Ee#pt proftd t© b® so siailtr to thos« 
at JorMmllu that tsapliag was net csiitlEa«4 aftsr tli® 
first ytar. fhs I'sluiae .mried fr©® 6.5 to lOt.4. ©able f®et 
per s«e©ad but wag to l®w in the wijiter of l®4i that auelior 
m 
let fomet aumt 4«sti»©ytd praclicalli- all bottoa t&mB. in 
the f®etioa itudltd, 
h. Hgb«g»Midwty Byldgg. 
fhls s«6$ioii #f the »%mmm moi*# fr®a nan's 
lRp©i.ds th&a all other teetlooi ©©sblatd. ©mrlag tht iuaaer 
praetleally all of tht water fr©» sm@ parti of th# stream 
was' 4lv®rt«d for irrlgatioa pttrpo®#i. At other times muddy 
wast® wat@r fron smrroeadlag fltlds was ttarafid hack into 
the ohamitl. Bttpite th«s6 good fi thing and May 
«trea« hottea orgauiaiiS' «till psralittd. lowtver, the 
dr«dgi»g of th« rlvtr by th# Halted itati® Biirtaa of Rtelasm-
tioo ia 194? aad'194$ cofflplfttly ohangtd the natur® of this 
stetloa. A mm rleh streaa.m®. eoavirtfi into a Mologi-
eal d«@®rt. 
Water tmpemtmrn varied fro® 33® F. to fl® f., th« 
a^trag®'beiag gg.S'® f. Air t«»psrat<ir«« raagad froa below 
E«r© t© f. fh« Tolttwt flttottiiatad frm Ittg than 20 t© 
2,g§0 ottbie f«et par taeoad. fh« ^aloeity had a rang® froa 
0.i4 to 8.2 f««t par i«o©od, thf ateragt baiog g.3 feat 
ptr iteoad. Color iraritd fron 10 to ii p.p.®. whilt tur­
bidity raagad fro® last than 'f to ggi p.p.®. 
B-ifiiOlttd eoaoamtratioa® ragged fro« i.8 to 11.S 
p.p.a., with a» avaraga mlue of ©.$. fha pE wai within 
tht raag® of f.5 to S.?. iio fr®« oarboa diojcidt was fouad 
io tha watar ©a 14 of th® E4 iRiptotloa®. fh# aaxioma 
m 
mmtit was i.g p.p.». WhrnQlpUthBlBia alkalialty 
aaottatlRg to IQ and li p.p,m. wms rteortft on two oec&siens. 
Mttfeyl oraagf alkaiinltf'varied tmm ?1 t@ ESS p.p.a. fbt 
average afflotmt mi 124 p.p.a. ^©iitttetivlty r«sAlag® wtre 
withlii tiie raag® of iO t© 23d p.p.ffi. ttiPlftg tMe tpring of 
1949.. 
I. 'Betr grtet g&rt. 
flit itatoilisiiag iiifla.®iio® of D®«r Gp#«lt R®®®Fvoir OR 
t^® wmtfp® of tb® Provo Elver wat very olesrly fi®iB©ii®trat®d 
in the thr®# mil® i«etloii teilow th® re#®rv@ir'® otitlet. 
fh® water, uhloh was r®leas#d froa th® r®8«rvoir, was oool, 
©l®ar,- a,iwa rleh In dig®olv®i mlntrala. fh® flow w»« oon-
tr0ll®4» h®lplng to statolliss® th« ®iavlr©aii®af throaghout 
the year. Ilalform, fav©r«l>l® oonfiltioa® aM a v@.ri®ty of 
habitats ooahineS to aak® this stetioa th« aost produotiv® 
of any along th® riv«r. 
. ¥st«r teaptrataree varied from 40® f ,  to 8?® f . ,  
avsragiag 49® F. Air t®ap®rfttttrei w®r® ©tioh mor® vari&hl®, 
rangiag trm near 0® F. to SS.i® f. ©i® volwa®, with on® 
«xe®ptioii, ranged fe®twe®ii t^3.g ant 8i8.4S eubio f®®t per' 
s®®oM, with th® av®rag« heiag 4i0 oaM© feet. On on® 
occasion only SE owMo feet per s®e©n€ were releaiet from 
th® data for i4 hotirs, expoiing »©st of the itreaa bottom 
and killing ©illion® of organ!®®®, fh® eoadition wis 
u 
mpldlf wkm sp^rtmrn pr©tt«t«4 ?lg©r©aily t© 
tlt« offieial'® wlie im& &t%mpt9^ t© Q©a«®rv« ^uttr is 'tli® 
reitrirelr f©r fatmrt mt. fh# mag§d fmm 2.0 to 
&.i gieottt, Willi ajtt &mmge &t 3,6 f«®t p»n> stoond. 
fh§ eol^f mpift tmm f t© EO. p.p.a., btlag whit® at all 
ti®®i, fmrtoiiity magw&jrm lm§ tTmm f t© 10 p.p.a. 
Iiii8©lvtd mfgm wtr© at mil times 
©pprosobiiig satui?Ati©tt wpfinf trm i.l te.ll.S p.p.®. 
frm mrhm di©xit® 0©iit«iit raagtd fi»o» 0,0 to 2.S p.p.a., 
feeing ©n ealy .feai? ©®6®«i©iii. Tlie pi was within 
tfe® rang® of ?.? t© S.l. io ph«Rolpiittoal«io alkalinity 
was re«soM©d. Mttfeirl oraBgf alkalinity rangtd fro® 115 
t© 192 f.p.a., avtragiag ISi p.p.a. ^©adutstivity raadings ^ 
wtrt ooiifiidtraMy ki^#F, toting iritbia the range of E9S 
to SOS p.p.a. 
J, fi¥ia.ii yarfe, 
fi¥t«a Park ditplaytd imoh oort mriahl# e®0lo.gioal 
fa«st©r8, bat itill prit§nt#i a et&M® tnetigh snvironsitat 
to h« highly pr©dttcti¥©. Water t««p®ratttrtg mri®t fr©a 
as.§® f. t® Si® F., with th«'«v«r&g« baiaf Sl.l® W. Air 
t««p®ratttre» rangad fro® near O® f. t© 8i" F. Tha maxiisua 
flow^ wm g,giO fmtoie fast ptr thi »ini»ai6i wat 
$?•.© oahie faat, hut this latter, volamt ©eettrred when th® 
flew of watar fr®« tha daa was drastieally r«®triet®d. 
fh« airtraga i^ol'itaa waa 6?0.0 ©ahie faet par s«©ond. fh® 
is 
mXmitf fmm l.§ t© ptr i«eoa4, 
4,8 f®tt p«r gteeiai. wrled l»ttw®eB 8 aiit go p.f.*., 
aad Ittrtltlljr rF©a Itii ttoa» f I® IQ p.p.®. 
Blsi0lT®a mf§m (im&mtmtXms mritS from 7,0 to 
IS.9 p.p,sB,, m fra» 73 t© 140 p®j»@«at gy»t'i«»atloa. fh« 
lew valat pj»«falle4 dtirlag thM tim& tfe« ftm wm® so jwrkedly 
rsstrietti. fht hl0^ @0ae#fttr&ti©a ©eeaj^rtd m April 16, 
li49 dtti»i»g & perl#d ©f;«fdia». flfw aai fei*lght wa» 
fh# pi wag witMa tli« Faagt @f f.7 t® S.S. Free eayfeea 
dl9%lAt was 4®tt®t«t la tb# wattr ©a mlf tlir«t ©f th« 24 
la#pf@tl@as, wltli a aaxlam of 0.?S p.p.®. 
Plieii@lpto.tMl«la alMallalty me twlet, wltb the 
oaxlattffi helag ©ttly 10' p.p.®, Methyl ©raag® alltallnlty 
irarlid trm Hi t© p.p.®. with « avtragt ©f 15S p.p.m. 
Thrtt eondwatlflty r««4lBgs raiigtt fjp©® to 3S1 p.p.®. 
frlbtttatry Statleas. 
fh« thi»#« ti«lbtitai«l®s»' iflilth «at«p th® rlmr in Proiro 
OaayoR, displayed m'Tf glfflllar phyileal ant ehtale&l proper* 
tl«s tlir0agh©«t the p®rl©d &f ittiiy. t&tir t®ffip#ratttr«8 
for all thr«« raagtC h«tw««n f. ami W- fh« 
avtrag® t«»p®ratiiri wag f. Air tf*p©ratar«s varltd 
fr©» ntar # F. t® St® W. fht ir©ltt«§ of Beer Gwmk wa® 
wlthla th® raftf® ©f If. St© §0.9 eiihle f««t per @#e©n€, 
with an aftragt ef 43.0 mh%Q fm%. that flvlaa Park 
Gr««l: was betw®#© 4?.l 78.i eabl® fttt p«r s®eeaS, 
aftragljag ig.S mhi^ f«tl.. Aepm §r©f® C5i*i®k varltH' b®tw«ta 
8.? m& ilT.g ettMe fttf -ptr steoat Willi m memge ©f 
§Z,f fitt. D«ei> OF««k and flTiaa f&rk Umak faM ®1-
moa% ittatieal vtleeili#® muflaf fettwttn 3.4 &fit §.? ft«t 
pfr gt#0at, aiit svt»giiig 3.# f«®t. tbt ftleeitf ®f Anpm 
teoft CrttM widtiy wltli « »ngt toetwtto 
2,6 a»d 8.1 fe#t per ®«0oM, .Ana, .«a &ir«pag« of 4.2 f##!, 
fhe ©oler of all wa« vhit®, ra»gl«i froa S t© SO 
p.p.®. • fh« tttpblfiity p&ftgii l«m tliao f t© 8§ p.p.a. 
Dl#s©lT«d &%fgm a©iie#ntFatl.©a® wfp« wlthia the Miig» 
©f S.i to 11,0 p.p.a., ©r tg to 104 ptrotBt fat'iiratl©n. 
fht pi r«ai«i fmm T.9 t® S.t. i© fr#« eapbon di&xld# 
was foant at aiij tlsij aoA plita©lphitli^.tiii alkalinltj wm 
mly mQ§, tb&t h^iag. 1.0 p.p.m. i» Agp«A @-r@7® 
0p©©k.' draiig# alfcaltalty yaiigti froa 130 to liS 
p.p.m. fli® 'aTtragi e©ss©iitpatieii was 144 p.p.a. la Aspen 
Qtrom Grttk, 14i p.,p.ii. ia firlmn far! Spttk, 1?4 p.p.a. 
In iter Oyttk. eo3pr«#p@adijBg rmlmmM wtrt 
189, 19t,, aM 231 p.p,». 
1, ll:gti'tf&y S9. 
fltis. s®ftl@B of tto® rlmr was sabJeettS t© wiAt fltie-
tmAtloai of water l«ftl ta« to. tlftrslea @f mmh of tfe« 
flow'fSI* Iffigfttie.a parpeits, St.lag ld©®t«i tn tli@ tallty 
m 
at a loif©r air w.«r® mmi9%m%lr 
faigh®!* witb ttfflptmlttrts fellewiag'@iof©ly. flillt 
tli# ifrtam wm fetpl fairly Qlmu aat fr«« fre® polXmtioa, 
tM# st&llQjft, aefertlitle.tg, thowsi some sf m&a's 
aetlvitit« ia dl»p0»liig ®f wait®®, fla. emu#, gafteag®, and 
©tli®r 4tl>rl.s wtr® ©##®il®iially feauat d@posit#4 la th« st.r«a» 
Afspit® ©fflelal tlgllaae®, 
?h® wattr leaper^tar# at 'tills atati©® mri®d f*"©® 40® P. 
t© tilt air«.raf« btlag fS.3®' F. Air ttaptratmr## 
¥ai?l#t fr©a 8ll.^tly bt'lsw 0® F. t© ii® f. fh« taliimt • 
mugfd Tfom Ei.4 t© 1,141' O'atele tm% per ««©©M, avemglag 
3i0.i emM© fmt, f«l©eltiei w«p« withla tlie raage ©f 1.1 
t© 6.3 tmt p#,i? a#e©iit, Hftving aii avemg® of S.S f@®t. 
e©lor mried fr©® 0 t© 1§ wMlt tlie tttrteiaity 
raagtd fie»©tt l«®s than f t© 14 
BltaolvM ©xygta ©©ii©«otr&ti©R8 mm atvtr lowtr than 
9'.i p.p,a. aad raagtd ap t© 11.S mint® 
rsprtieattd ii t© 10S-p«»#at .iiit-ttrati©ii. fret ©wbon 
alexia# w&i ©a fiv« ©eeaileui, wl%h tli# »&3£l»«» 
iralttf btlaf l.i p.p.a. 'fli# pH rang®€ ?.'7 t© S.6, 
p.li®ii©lj&htli&l«la slkallalty was 3?«@©i»4@4 twl©.#, al mmmm-
tratl©ms of 14.0 m& EO.O p.p.®. letlayl oraiift alkallBlty 
ms, wltliin tii,t j*aag# ©f 119 t@ 191 p.p.a., and av®rag«t 
1$4 p.p.*. Soadastlvlty F«a<iliig® varitd fy©tt g@3 t© 
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friehoptem, Epli«atropt«Mi, Bipttm, Pltooptura,/aad 
0Qleept#ra. fM §mm% flwt ©2»t#i»i also eoapi*l®et 94,2 
0f tlie tetai voXwt. 
1. Bemoml tfendi 
, Siaet til® %&tml awfetr ©f ©rgmnlsms tatea r#pr#@eattd' 
aany ovtrlappiag popalattoag #f ladliridiial sp«olei with 
Slff8i*®Rt lift ©yelts, ttotr# wag ^ consider­
able farlatloa la the $mem aM 8p«ei®s ooXltettd «aoli 
mmth. tltfa sea# sp«e.l#s tmmt&mimg late tla® aAalt 
itag©' taerging during of tht four and 
with tiii pritarioiia vipiM§ mt whole ^popaXa-
tloas m otiier' oe®m®l©iis, tfetr® was mXss m mrlstld® la 
th# total noiitotri aai teltts® ta&iiii meih llii#, IT®II witb 
tlitet tlmtamtimM i» »«»te«rEj ¥oittii«,, aai aptelts eoapesl-
tloa, vary ieflalt# seasaiiai tr«M» ©©tilt still he 
fli« lowest aaafetr ©f latlvldttals w&® tmkm taoii year 
diirlag th® perlet fi»@» Ipril t© Jtt®®, Inoltislv#* lu ^uos, 
194? tlai a?®r«g« o«i®b«i» ©f opfftaisms @0ll®©tfi-t per aquar® 
foot wm 194, them hmvimg m nvtrmg® Qf 1.? o.e, 
fi»©a April to Jattt^'194i th®r« wtrt 106 ©rg«lias par 
sq.uart foot, tli® &r®mg§ r&lme totlag 1,© e.e. ^ Bariag the 
«aat psrlod In 1949 to nvtrsg® <af 126 erganlsas ]ptr sqaar# 
•foot wag t«k«a, wltli tli® •oltt»« m-0m$lng !,§§ ©.©. Thl« 
saaller amb§r emn h§ ftttrll3«it«4 to thr®# em§m» first 
?0 
and perhaps fommo&t, due to tlis high aad tarreatlal flow ^ 
taeh spring, It wat a«A<ili mom iiffiSMlt to ^otot&in ateqaati 
and rtprfsantati"?® samplti. mmy ofganlsaii wtre 
ttiidottbttdjf w&sliid dowaatytaa m dtstroftt th« aiieU 
Inefeastd flow, ¥#looity, aad m^lmr mtim daring th.® 
spriag ran-off. fMrtly, iutflBg th« lalt wlattr s®aa©n 
and sarly sp^liJi sm-m&l ^ittsrmt «pt§l«8 ©f tloatfllts 
taerged as adults. la ths app#r pm%lm of tlit stmm 
ttttd la tht tMls l0is was ooeaaioatd by ths 
eairgsact ©f se^tral Alfftrtut tptelts ©f OaBBla. «pp. aM 
liaata app- tsu® lowtr i®«tleae mel..fl.g4 
eiBirgta la largt iiamls«r'a fTom Maf t@ Jaat m&tk 
0oil«etl0as wpe asde dttr-iag July mlf la li4f. 
Burlttg tJaat aonth tli.« aTsmgi iiii«fe®r of orgaalsias tskeii 
per sqaar# fo^at was Iti, witli an afsrag# ®f l.iS «.#, 
flie prlaclpal oange ©f this relatiftly low yl«M la bottea 
fatiaa was tlif emtrgtiio# of la,rg« siuab#rs ©f, lpli#a««p-tsrii, 
tFj.0li©pt®ra, and Flfsopttrs. At Ifat bliber ant iattr-
mtdlatf altitttdef SiiriBg im% «iit July largt naabtrs of 
Bmh stoaefllts «i Acg0iieagi& aad g-teg^ftreella 
toadia. and eaMisfllts as #lQ8s©so«a. »pp,, ant iraoliy«. 
.etiitrtt.a agoidentalls ««erg«d %mh y®&r. itlow %h% rtstriroir 
th® eatrgtao® of BgaehyecBtrtia o©Qia«nta.li8. a itautfly, 
Fteroaareye oallf&raiga. asd m aayfly, Sph#iBtr'ell.fe gr&iidis 
la J'ftttt.siid tayly July grsatly rsdu««A tbf popalatloe ©f 
n 
t&mB. l«ft la ttoe 
In Atigttst &aa i«pt#®bsr tiit populations of l>«tt©fii 
fatma mm la R ©©.nitaat gtat# ©f fla^K tewt tiii staading 
isrop was aiteh grtater bstii us t© aambers ant tr©ls»«. In 
194?, taring thme a®ntli.», tht a-rtragt fwabtr ©f fatma per 
aqmm f@0t nai 4iS, wltli m &v«ragt wl:«a« ©f 4.®© ©.©. 
In 1948 tkt avtrrngs yiiM fr©a tfe« streaa wa# !««« wltfe 
oalj E85' ©rgaaigffli per gfiiare f©©t tetlag a0lle®t«d. fht 
&v«i»«g© ?©liiffi.« at that tlat was S.g o.©. from these 
flgurtBi It ©aa to# mm tliat durlEg teetli y#ars tli®r® w&i 
a a®0id«a liiopta®# la tli« aamfetr ©f laiaatur# foma twrlag 
tli« late mm&mr pcrloS.. ftoii liicr«as« largtly eoiislsttd 
of th« ftrf aaall larta# and aaiads of th« ipteies whleh 
had tarlltr @atrg«<i and deposited th#ir tggs la tht str«a®, 
Al®ng witli tM@ iii@r«ase In numbers, thert wai an lmrem§% 
la th# sla® of tli©s« wMeh w«rt d«gtla«d t© traiss^ 
for® t?j the adult^ stag® tttrlpg that p©rl©<l ©r a latar dat®. 
thf ouiibfr ^f iptelfs that taarged durlag the period was 
great both at t© varlttf tad aasbtrs. All ©f th# major 
groups of a.c|ttatis iai«'®t# were r«prti«ated aad a e©aild«r-
atlea @f the speeles lhir©l*#d will be glfta later. 
After'till® period ®f waxiag asd waaliig pepulatiori®, 
the f©ll®wiiig iix ®©hthi frea ©otober, 194? t© larth, 194S 
aaw a grad'ual but steady i»ereaa« i» the auaibers of iadivi-
dualf repreieattd aad a ireri- decided, aarked ifiorease la 
their iiie. the ateragt liumber of iiidiirld.ttali eolleeted 
fE 
p%T stttaPi fm% safflpli fpoa Qelototp to StetabtF, 1947 wag 
441, witii th® avtmgs WQlmmtf to©log i.8 e.e. fli« a*imfee.r 
Inoreattd to 61t ptr ttwAP® foet tertiif tli# ptFlod from 
Jaanary t© MareH 104S, Ant the ir@lti»t Al»««t dottMtd,. totlag 
10.ti e.e. ffe« laertats la mmh^m was'largtly tee to tiat 
0iio©iBlng it®n«fly gw«rmtloiis ®f iaSBiS spp., «PP..» 
facalQstei'yai spp. wMeli tMtfgtt tariag tlioi# mmths. 
fh« lK§r«as# in v^ltia® wag e©iilf>lb«t©d by tht gpowtli of 
all ®p®«l«i. pp#®#iit. 
iy ©©aparl®#n, flit ®©rr#®p©jidl«g six aoatbs ptrlod 
daring th# wlattr of li48-4i sliowtd a mrkw^ d^ortast la 
both oimbtrs and •©!»# ©Ttr th« autjiaa |>©pttiati©iii. An 
&v§mg$' 0f 243 ©rgmimM pmr aquar® foot wag tmkta daring 
th® mmths of 0ct@b«r ts ioTsabtr, with a r®dw@tl^a to 14i 
p©r sqtiar# toot dmrlBg Fsbrwary aad teirsh. fht aTtrage 
toljiati r®prtitfitid hy these colltetioias wtrt 4.0 mad 1.9 
<Sct. p®r iqttart f©®t respectively. difftrea©# ia the 
pr0dtt0tivity ©f the river'dariag th« tw© year® ®aii heat he 
explained by a ©©apariioa ©f the weather daring the tw© 
periods, fh# wlattr ©f 194?-4S was ttnttsttally ©lid with 
little ©eld weather ©gearriag antil late in Beetaber. 
e®mparatively little lee f®rmed ©ver the atrtaa at any 
ti®:t. The winter of 1948-4t was the most aevere in f0 
years, with freeslag-temperatttrei ixteniiag fr©a early in 
iovember, 1948 t© early April, 1©49. A gn.ow blanket 3 to 
n 
$ tmt ttip tli§ gremit.and ,«®eti0ai of t-lit Mtream 
€tia?iog ao»t ©f that I4a«. m low m -20® ,F. 
@aa@«d aaohtr 1©« t© f©» ©a tlit aloag portioat of 
th® tihe mltittttes. fMs .©©apletily wlp«4 
ornl tJiouiafiiS' ©f sjpgaalsias.. 
2. itatiefi Ii*cii4g 
fli® st&iiamras (Its©I Mvt bt®ii widely ustt 
tor gratiai' itreaa pi»o«lttetitity. AeooMlog to tlaes# 
itaotards & trmt# 1 C@x<i«pti.©iislly •rieli) streaa feas la 
©xeesi ef io.tott©® orgswlfiti pt^ tgsiai*®- foot # having 
a'fsltttti ©r «0i»§ thm S @.e.| a #ra4« 2 streaa 
l»s ill mmm ©f iO org&flisaa p«i? smwe f©®t bttt 
tfci#®® a' i-olaae ®f ©aly 1 to t e.©.; a ®i?a4# S Cpo©!*) 
gtrtaa Mi lm§ timn $0 opf«.aliiit p«r f"0©t wltto m 
VQlm& lt«0 tte&ii 1 e.,©. ^ iy tlw.st eMItria th® P«v® liver 
fnalifita &i an «xetpti©ttftlly i?l@k atrtatt tootfe fi*©# tiie 
gtandpelat of nmbma m& tolm^. 
Ab & i^@l«* whil® the rlv#3p »t#i m an, •xe«ptl©naily 
prodttetiv# strtaa, them wag illll ©©asldtp&bli vmri&tiea 
in thi fjrtdeetivity teotii ft«&s®ially, &as bmm' poiiitt4 
out, and &t different altlttttee, ©f 119 i-quar# fdot 
mmpl§» lakta fi»©ffl tfa« wppej? 17 ailts ©f tlie ®ai.ii fork ©f 
tlj« itr#am,; ©aly 'totiBf -tEetptlQiifaiy rieli. 
Sivftttten i«apl®s ©©aid el&sstt a® ftverag®, witla t!it 
mst tetinf p©©j* in bott« t&mm. 
?4 
My matmBt, ot 100 gqiiayt f©©t gaffipie® taken fmrn th$ 
l®¥®r 10 siltf ©f lilt 3Pi*®r fe®!©* B#«r Cpttk Itserroip, 
73 p&ted a®'fetlag nxntptioaally IE as toting averag®, 
aM oaii- 14 as feeing p©0r. 'fliis inerts-sf ii» 
I5ro4tt§ti¥it|' m the streem 'ttt©®8d®t fmrn i^iOO to 4,489 
fmt,. eorr®lat«d wltM an i»er®mst i» tli« size ©f tlie 
strnm^ mm imitm&e in tkt Yolaa#, eiirtetaat# eoBttat, aM 
alStalifiiti', and a 'dtertsit lu vil..©eit|-. Asseeiattd wltli 
th® ia©pea®# la pF©€iieti¥it|' tti®r« wm &lm m defluitf 
ehang® in th% iptelee ©f trgaiaiaa® soRetPiitd. Hi® ebangti 
la tilt itttntotri^ ant mmpmittm ot tii# aajor groapt 
whieli. ©settrped at tli.« dlfftrtBt ita.t4®iii will te« dlgouiis@4 
in til© f@11 ©wing iettiea, 
a. US'Bfg iritet. 
A total of -E9 s&aplti ms tmkm- at this MtmtlQA m 
16 diffmm&t mXlmtlQu iat«s Aftplttg tb« tw# jmr p@fio4. 
fli« total nuatoip ©f oi*g&aisas e@li«#t«t was 2,09S, tbfsae 
liairiiig m ?©lti«e @f 2$.? ©,d. fiat' sftragt aimbir ©f opg&n-
liat ptr sqa&r# feot was til® a-^'cragt tolaat 
was 0,8i o.e. fills tt®ti©n ratti «.§ mmptlomlly Pleli 
m bttt'©ii« mvf»g« m t%v9 mmBiQm, m4. pq©p %m. 
times, fli« flaal &ftragi fo©<l p'adt wn® p©-©i*. 
Of tb# g,OtS ipteiitims takta, 30.? p^mmt wsr# 
Ipteeaertpttm# gf.l Plttopttra, Si.4 ptrstnl 
n 
5lpt@ra, 7.9 .perettit 3.2 p^remt Ollgoehatts, 
g.§ pereent Sale«pt»», &ii4 tht rtaainlag S.2 ptrctiit ait-
eellaii.«dtts grotiiia. Tae .pflnoipal gp«el«a i*®pr®s®iittd w«ffl 
tel.li MssMsSss* iltesia mp- * imassEM. 
HMsmsim. ®PP*» isaSsti^. smSM# llalii!ll«i»i. smM-
ssateSss# laMCii. SPP» .. 
fe. SeapslsBt. MimMm Statiea. 
A total sf i@ mmplm wm ta&@n at tM« station on 
1? aifJt«r«iit saapilag iatea. Sit total saabir. ©f orgaalsas 
aollftted wm M'Vliig & wisae ©f ai.O 0.0. 
flit affF&ge nttiabti? ©f ©rgaalsffit t&kta p@r .»q«ar« foot was 
68., and thi a?@r&ge volM© was 0.®© ©,©. fhit statioa 
rated avsrage fdi* tix ©f tk® ia.s.p@etioiis, ana poor ©a th« 
elffea reanlnlug flit avtrag# grai# mtiag wma 
poor. 
Of tfet l,i?S spmlmmu eellestti, 34.4 p®r@iat w«r® 
Iplitatr^pttra,, 18.i ptr©®at fri®li.©pt«ra, li.-6 percmt 
Blpters, IS.3 ptrstut l|€rft®ikriaA, 12.6 ptr^tat Fleeeptera, 
S.i peretBt Goltopttm, aM 0.4 ®li@«ilaaf©as. fh» prinel-
pal speeles fo«iid m«F« .ia»ti.s Mmmd&tm,. Braoteysa^traa ®pp.» 
M^,l§s„ii:sfet MsmilM* ateieiii. «PP«# ®PP»» 
mrala-
#. iertli forjfe. 
Faui» i»«r« eoll«et©d at tljli station ©n ©oly gtvta 
76 
tifftriat 4att®, with a tetal of li fo©t saaples 
btlwg %Am, A total ef organitas was^ tafeta, tli««® 
iiavlag a ^ volume of 7,4© ©,c. fli« .average auaber ©f eptoi-
mem tal;«,ii, wAi 4t p«r gfu&rt foot, fhtir averagi v©lui®e 
%tm mly 0.49 e.0. tht avtrftg# f©©«l gr&d® w&® poor, with 
th® station rating average m two mmslenB, aM poor OR 
five others. 
Of th« 736 ©rg&iiliffii takfta, 34.6 pir©«at wtre lph«®#r©p-
tera, t©.7 pmmwmt frieh©:pt«ra, it.t ptretat Plsooptera, 
li.g f«rs®ot ©lpt«r«, 6.1 ptretat a©l«opt®ra, and S.6 
p@re«at mis®»llaat®tts. fht prlaelpal speei®# «®H«ete4 
.feffl^a IlgftiiiMi* mP', Msmmsi^ 
mmM&» ®PP'* ®pp.» miSBM 
s&ssSa-
d. at#wart»s laKQh. 
larlf iii th« eoiira# ©f this study It btea«® ©vldeat 
that thsrt was a vatt dlfftrtao# la th« produetlvity of 
thf two f©rks of the rlttr whleh Join at St«wart*s 'aanah. 
fht Mala Pork was similar Ih pro€a©tlvlty aad fatina to th« 
ttpptr itatlens already dtaerihid. fh® Sowth fork was 
nearly four tliaas as prod^ctiv® and supported a eonsidtr-
atoly tlff#r#tit fauna. 4® seiitieatd prsvlottily# a aptolal 
©ffort was thertfore mad# t© d#ttr®ih« whieh teologloal 
faotum M®r« r«sp©a®ibl# for this difftrtae®. Special 
atteatioB was alio glvsn to th® diffartaeei in fawna 
o0ottrrling la the tw© forkt. 
4 total of 44 ®aaipl«,g was t&ksn ffoa tht Mala fork 
on 2-S difftrtiit sampllag 4at®i, fbt total' atimb«r of organ-
ifBa taksfl was S,4SS,, tliist hmving a voltmi ©f 26.0 c.o. 
The ftfer&ge aiimbsif of orgaaisffis taken wat ?8 ptr SQuart 
foot, ffaelr s'rerage wat 0,§i e,®. fills itetlon' 
rated as poor 1R food grut# ©s 1& of the 25 ltt«ptetlong, 
a'^trag® oa foar ©ceasleai, aM rieb on oolj tw© dates. From 
tht ataiidp#l»t of b©tb, nomte®!'® and voioae thi® fork EUst 
b© cla.gfilfied as fetlBg low la proflnetl^lty. 
Of tli« total .uttffiber of oi»g»iil«®-« e©ll«oted, Dlptera 
ooagtltiitt'd E5.g ptretat, Sph.t««r©pt#i*ii. 14.? pgrotnt, frl-
ehopt.er& 20.i perotat., Soleopter^ 12.2 pereent,, Hydrao&rlna 
0.,e ptf»o«nt, Flacoptera ?.0 p®re®at, and alseellaiitous 
grottps l.§ per«#Rt. fht aost iffipo-rtaat iptelss represtatid 
wer® ChirenumMg spp., Slatiliua ipp., Mherl.3c sp., Baetla 
trlGaaa&tttg. SAsaeralla Ifieraia. Bragkygentras ®p., 
L©pldQ®toffia sp., Heterlianiaa amdrlaaetil&tas. aM 
ijlloperla gpp. 
fh# nuabftr of iamplei taken fro® th© iatith Fork wm 
24, tilts® bflag takitt on 21 dlffertnt oaoaiioiis, A total 
of 3,43.i orgaaisffii was 0©ll«0tsa. the Tslaa® rtprsssnttt 
vas ?5.? c.e. th« avtrage aoafetr &f organliii® taken wa® 
E@8 psr sqaar® foot,, wltli aa mirsrag® ¥®ltta« of S.i§ ©.©, 
fli® str«aa was tsteeptlsiially rieJi oa IS ooaaslons, airtragt 
on 8 otber datts* and was .poor In f©od grai« onli' one®. 
?8 
fhm» thia fork msllf qasllfltd as btlag m «xg«ptlon&lly 
Tleh atmim tmm th« stMipolat of both nambers and ireltm®. 
Of thi total niiabtr of ^rgmiwms ©elle^tsd, fFleiiop-
t®ra 0OGstlt»it«d 43.6 p®i»e#ot» B,lpt©ra 2^.8 p«r«eat, 
Ipheatropftra 13.3 pera«at, 6.i ptretiit, 
Pl@00pl®rm i.4 ptresot,. fplelatlda 1.9 Col®ept®i?a 
l.S perem%» ao4 »lt©«llAa®©tt« &i*d«i»s. 1.1 peretat. The 
ppiiicipsl gpeelti ©olltetti w®,p# Mgeaffloeoug sp., Braehy. 
MmMm .MSMMMMBUM* QMmmmmM ipp.« jHnrli ip., 
Spheatgglla, gmMls. li&giiei»gll& inemif. Fterenapeslla 
MSM> iUmmM «PP.. ISlIttlii ISlftaiMlftf 
atmiglttaQttlattt®. 
@. teaott'a Sreve. 
fhl§ motion &f the rit»r pm&umA tli® Mrg«®t nyyabti* 
of QrgmlBMB ©f' aay ttttdltd. A fatal ef 14., 315 gpmimmt 
Wir© tal[«a ia 34 tattpltg rtprtsiatlag 2S 4iff«r«iit saapl-
iag datea. flit total volta# w&g 108,4 ©.$. Of tMa total 
Roffibtr, ho«0mr, 6,.024 ©r 4E.1 ^eretat wer# on# s-peeisi, 
Br&ehyeefttrwg oee^dgntalia. ftet a-rerag® atiaber 
of organlsfiis taken w&m 421 per iqiiari foot. f&«ie sTtraget 
3.19 c.o. per sampl#. station rates as «X0«ptloiiaily 
rieh oB 13 oeeasioae, attr&g® on S other totes, mmd poor 
7 tlffiti. ffee final ratiaf for the period of @tii4y was 
txeiptlonally rl<^ ia food grade. 
n 
Of the 14,S15 orgaalsas fakta, i2.S ptroent w«rt 
frichopt^m, 13.9 ptreewt Dlpttra, ?.i p®i*s«rit Iphieaerep-
tera, 7.S p&mmt Coltsptera, §.g ptreent Flteopt®ra, 
1.5 peraeot lydrae&rlii«, aM 1.9 perssnt miscellaneous. 
f!ie prlnelpsl sp«elts I'tprtseiitM in the eolltotioiii wtre 
BrftohyeeBtry.s oecldcatalia. L^gldesteBa spp., OfelretioffiyiB 
fipp.f Splie»i.r<llt mmmUM, Mftii spp., MI,§E§SM SPP-# 
gttranfeFGella and Hgterliamltts cM&arIsaoalatu&. 
f. ilordmBf lit. 
ftoil® ftctloE aispleyti a €e©lt®4 drop In productivity 
in eoiiparisoii to both l«eB©ii's iroire a»d the Sowth Pork at 
Stewart's Raiieli. Oerifiderlng that tiie stres» toed hs.d at 
otte tlw« feftn drtdgtd, and the flow was frequently redweed 
t© a m®F# trlokl® tJit lowertd prsdectivlty ws not unex-
pccttd, A tet&l of M eqmm foot tanplei wert collteted. 
on 80 dlfftreat isspllug d&ti®, fli® total otimfeer ©f orgaa-
Ifat tai:®!! w&e ©nly 6,7?9, this# h&witi^ a veltiae ©f ©1.9 o.@. 
ffeffi ftTtrag® miffiber ©f sp«ela®ii® 0©llt@t«d wa® 170 per 
iquari f©©t. fbfir si-tragt veliiaf was l.SS e.e. per taapl®. 
ffels etatiott dlspl&ytd enly avtrsge preduotltlty,, ratlag 
cxo#ptlon&lly rlcb ©a t oceftfi©as, aftrag® 7 tiaeg, and 
poor for 9 iaiptetlons. 
Of tlie total aumbtr of orgaaisss collected, friahoptera 
coiiitltttttd 30.3 perefBt» Flteepttra ti,6 ptrcent, l^lptera 
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li. .Htbsg-»Midwmy Bgidgt. 
Slac® Ihl® the rimr wag 4i*«dg®i mldifay la 
te« eottrit of •the itaiy, aa Idtal '©pportttaitj was offertd 
to obi.«,rrt tlie afftets ef siioli totdglng on tke rat# of 
rtooveff of tM® firniia prtisat. A total @f Si iiqaart foot 
was'takia, 24 fetfor# aad It aftsr drttging. fhest 
•¥#r« takgu on 24 diff#r®Bt Aat#s, witli thf ol5««p?iitl©ii® 
beinif ©oatlBtttd for i aoatlii. «fter tbe drtdglEg w&m OO»-
pletfd during Attgast# li4i, A total of §,2M &v§mimM 
was e©ll®at«d, tlitif Ija-rlng « vol'tme of iS.iS e.o. fli« 
avtragt of opfwliai trnkm ptr foot b®fore 
drtdglag WAS fSS, with a vol'ti®# of i.S o.e. ptr sampl.t, 
fh« a-r®r&g« anafetr afttr irtdglmg wat oiilr li# with tli« 
voliat-beiag 0'.£@ a.o, p«r fiiiiar# foot, gffor# drtdgiog 
til® ieetion' rmttd m exotptioaallj rioh ©n 8 insp tot ions, 
&Ttrage oo f oeoasioas, muM. poor only i tin#®. After drtdg-
iiig the itreaa w&# 'ttrr poor in prodiiotlvitr on the four 
d&tii visitsd. ffe# food grade.for the «ntirf 
period of ••studf wag, grmd* t. 
Of tlift. @,gi4 orgaiiisa-s 28.f ptro^nt wtr® Pls-
copttra* 26.? ptretiat friolioptera, 23.S ptreent Cipt«ra, 
IE,9 per@«iit ipfefffltropterm, .©.2 p#r®tat Oolfopttra, 1.3 
percint togtropoda,. aad.l.f pereaat ©l®®«llftaeottB, Tii« 
aost laportaat speoita oolleottd wire Ftgronareclla b&dia. 





1. Bftei* Qrf k 
fblg &wm WAS fli« mwt stable gf my aloag th% eourst 
of tm river aEt ««<soai only t© h®mm*9 arov# fi*©® tli® 
«taMp©liit ©f airtF&g®' HMtotr ©f ori«ai»«i protaeed. Aa 
av«p&g« of 3?£ GrgaalMf p®r tmt t&M®n s.t, thli 
etatitu la «s©mpsi,rig©E I© Itot 4il ptF tafetn m% Lmm*« 
Sr©v®. fhit mm&§9 folniif ®f tlie organlias tak®n was i.S3 
e.©., btliig mme&eiL mly W witu a volum# of 
7.09 e.§. pel* isaplt. fht total iwiiteir of org&altro® takeo 
¥&i 10,046, tlifisi Ha^fing a velwe @f Ifg.l 0,©. A t©t&l 
of E7 scitt&i*# foet wm tafce® m 24 dlffsrtali 
4atts. fht #t,i*«aa wat ix®«pti0tt&13.,y rleh ©n SO ©f tb«®§ 
•datii.' fht aftrag® ©a 5 teeasioas, ®ii4 po&r 
only ©net. ' fhis steti&n taslly qualifltd &§ belag mmp" 
tiocally pretnetlf®. 
Of tilt tetsl aiw%«r ©f ©FfHiitsas taken lph®is®reptei!»a 
e©ii@tltat#t 39.1 ptretut, tri@lj.opt#r« 24.4 ptretat, Sipttm 
22.® |>er#eii|i, Pl©e©pt«ra 2.8 permut, llradiiiea 2.0 per-
etiit, Oligoali&eta l.S 1.4 pereeat, 
and Jilse«ll&a§oiis groupi $.? ptretiit. flit principal 
speeit-s riprtstal-ed mre SAamerella laeraia. S^tiesirella 
sisaBs# fef.ll,§ spp>* ^Slsasa-
S3 
nm »PP-*  MmmsMMM. 
IifeMM «PP.» ®PP-
J. f'iwi&a F&Tk. 
tM@. itatieii p2?oduo«d th« largtit ToliMfl# of organisJBS 
of say yitMisg, a telal ®f E12.6 o,@., with «R 
avtragi of '7.0t •#.©, ptf s^^a&rt f©ot.. ' Of this total, 
70,3 pmmnt edaslstti.-•ef §iiiy ©a« s,p®#lsi, Fttyoaageyi 
mlit&mim... a itettifij. 'fbt total naatetr of ©'pgaiiigag 
tatoR fF@a till# s#atloa wa® 10,g3S# lli« aftr&gt toting 341 
per §qmm fsof.' A total ©f @0' sqaart f©@% saaplts was 
taii®n m 24 difftr&nt iaapli.iig €&t«s. fbt station 3*at«d 
as «E©«ptloaally rlsto ©a If ©eeasleas* &w&mg» 3 tiiats, 
and p9@r ©aij' 4 tia««. ytafly mtl»g was exctptionally 
rich. 
Qt %h6 total aiafetr of orgaaitms tak«a, 39.1 p®ro«iit 
wert frleliepterii, 25.1 ptrteat Ipb.«a«3?©ptera, 14.3 ptretEt 
Dlpttra,. 9.3 psfseal Pl#0©ptei*&, i.O p&mmt CJllgoekaeta, 
3.? per ©eat Qol«©pt«ra, g.l ptretat ta®ti»©poda, 1.1 ptreent 
md. l.g ptrt-tat «i#©illaiie©tti. fli# prlaeipal 
®p©elt0 tmkm w«m MMmmyoM 
epp.i MsSIa epp-« iBkm^£fUM. 
Bohgfflirella iatyalg, gltii*QiiQaa.a ipp., .Siattlliiffi ipp., 
Met@i'Umlm faMtm spp.« ant SSSSI-
mmis »pp. 
m 
Flfi S:qttar© fo©t g&splfg wire als© tafeta i-mrlai tht 
8uwii«r of IS#? at WllAweM, l«»@@t«4 nat «ile apstrtaa froa 
fltlaii Pmrk C'fmblt 18|. fhe »m& felfh pr#<liietl'rltF was 
dlsplayta,, aaft th® fainin «»§ s® slallur &§ to a©t mrraat 
sp«elftl ©©Kslier*tl©a htr#, ©©lltetlomt takto «t 
¥ildW00€ ittbatmBtlati tb# tfiAtaet that tlie 5 ail# f«ctl©ii 
from i®sr Cr«tk Park %q polat | all® btlow fitrlaii Park 
¥<ii hf far tfe® tt©#t protaetiT# part of tfe# «otlr® river. 
At tMt poiat to«l©w fiiriaa Parfc aoat af tfe® itrtaa was 
<llirtrt«4 f«oh »mmtv f©r p«w#r-pr©Saeliif purpm%», greatly 
rtfitieiag the profiaetlTt ©apa^^lty la tfest sectl©ii of the 
strtma t^iteadlag te the mmth of the ®mym. 
k. fribtttary Statieni. 
Six fifttare f©@t lanples mm. %«kkm fmm ietr Oreek, 
8 fr©» Aapttt trot# Sreek, anA i frta Vivimu Park. Greek. 
Bie total nmWf ©f orf&iili«i. f@lledt«d m& 543 trm ©ter 
Sreek, l,.e43 fr©» Afpea Qtwme Oretk, ant 9S0 fro® firlm 
?«rk ^fmk, fhe total wltt»® fr#a emh was'i.iS e.e., 
16.fS o.e., ®iid lg.,4i e.®. reipeetitely. Aspen #r®ir« cireek 
wai the «©st preaaetlf#, yleMlag ISg orgaaiia®, these 
laviag a velayiie ©f 2.Qi e.e. per smaple. -fiiriaii fark Creek 
prottieM 103 ©rfaalsae aai 1.3i e.«. per ifmare feet, while 
Bter Qreek was lea-st preSttetive, yielSlag saly SI ©rgaaisae 
and 0.f4 e.o. per eauple. Ispttt ©ret# Greek ©otiia be 
©i 
Mtft as fx©«pt|.{3a«lly rieli, tiflaa Qwmk m «^©ragt, 
a,sd Creek m pmw ia feoi grafii, 
fkt fauna In *13. tlirte »trmm§ was tisilar feat tht 
preportloni Mttmmt, ©f tli@ t©tal iMiabti' of organ* 
isag eollfotet ia S««r Sratk, 6S,i ptreeat w©r® Spli««#r©p-
t®ra, 1?.9 friefeeptim, ig.S p«rs#iil; Dlpttra, E.g 
perofat Flteepltm, 1.4 ftretiit eeltoptira, w4 g.3 ptretat 
alseeliaatetis. Ia Aspta §mm Qmek the distribatioa wai 
iS.i perettit frieliopt«ra, 11.4 p«ri#nt 'Mteoptem, a.9 
ptrceat Ipfeistropttm, S.S peretiit Sipttr®, 4.S s>®2*@«at 
spto&erids#, 3.S permmt Oligoebattai aa€'?,4 p«re«iRt'©Is-
©tllaatQMi. In tiviaii fsrk Sritk 45.i p$rmat of tlie 
orgaalstts wtre Iphfstnapterai i§.a pgr@«at ?X«egp1;«rft, 
14.4 pfyatnl-Blptira,. i.7 ptretut frieiiopttpa, d.7 psmmt 
Oolsopttra, 3.3 p«rd«]st ,Splia#r4iit«# 1.© |)tr@#at ©lig@ehatta, 
aai 1.? p©re«a.t ml§mllmmm. 
m-* BsSM MmaBMi.. 
MMMM- .felSftiaaliSi ®PP- •wej!'® ©«»©» la all 
tlirtt strt&ag. Iroii loMittmant. IretQaayeiie graMia. 
mP'0 aM ,il,teli^.iSi. epp. wert als© fairly 
oomoa la Bter irttk. ©tii«r sp#©i6s ia ispea feot# Or«®k 
.MMsl* Ssism 
sMsMBsa.1 iASs.§sgi§i.i iMMmUM m--, 
futoiftx sp. fii® mritty ©f in fivlan Furfe 
grttk wm mors r«striot«t with Bg|i$B@rtll» eQleri&atagig. 
•MMMMM ISSMISA# TO.# ®PP.* 
8i 
being only 0o»»©ri forms to® sites ths group first 
ia«otion«d. 
UiMhway Q9, ' 
Piiplti tlie wlftfe flMetwatAoiis ia water le^ el to whleli 
tbii etatlO'B wmi sabjeettd it still was txetptiGnally pr®-
dmtire Qf atmm h^ ttm tmm. A total ©f sQttare 
foot ififfiplis ¥ft® tak«fi oa E4 tiffertnl mmpllng fietts. 
file total iMxabtr of orgar*ig»e ©ollt^ ttt wm S,.8iE, tb®®« 
hftviag m tcstal ©f e.e. Tfcte avtr&g© atimfetr 
of orgfe-RlfMs ta,k«B p«r iqasr# tmt vmb 2B7. fli©' mw&mg^ 
mlum§ m$ 4.18 0.0. pm g&spli. flili stctioa r®t§4 ss 
ixe^ ptlonmllf rl@Ii ©u 13 ©ce&slens, averait m 5 ©thsri, 
and poor @ tlats. f^lie mtemgt feed gratf for tht ptrl®4 
of sttt&y wfet «»epti©a&ll|- rl^ fa. 
Of thf totml Rttiifeir ©f org.aJiisa® t«i;.fia, I3Hit«ra eeii-. 
atltttttd 38.4 p«r0«Et» 2f.i peretat, fri'oliop-
tfra li.l peretat* 6el«&pttra. T.-i ptretat, flteepttra 5.§ 
pere#iEit, Oligoelis-ttm 1,4 p§mmt, §A$tr§p0M 1,2 ftretat, 
Ey&mmwtm l.l pe'rttat, aa4 ®rtir« 0.9 
p«r®«at. 'fh9 pritttifal sp«@i®f mprmmtM mm 0MiraBQ« 
MS spp.. jiiiiia ®pp.. .tilggjfelii* .SsMamtia 
iatssM* .si,§ilil,M.i.> IiMiatmfti MmMi# 
sm&m* .smMmaMBif llsis-
Mint ImmiM. M$s» app>» 
aB^fgSMSieP. 
m 
fw-0 iq,aar« f©et taapXtt mm als© takm at OF«® 
Ifldft, lo©&tt<i two a41«s iigtoway 8i, aui flv® 
laaplti wtfi %mk$n at Mm& Grossing witte T«ry @l»i-
lai» ptsttlti t© tli0«« i«sei»ib«4 fm lifkway Si. lost ©f 
%M s«®« tptcifii wsr# «aiottnt®r«i at ail tfera# ttatioaa, 
but pareaatagtt ©f %mh tiff«,rit eeaiidirably Cfablss 
16 a,lid If). a,« aoft ottieaabl# iiffaraac® ia fataia in-
ir«sl^#4 tUf laj*f® Myal.tlla ®p. wMek .©eewptd at 
teaiira Etjad Cr#f-slnif. fheir pm§mm wag probably iaflti-
Bm§4 by' a ssall spfiftg ftd Aiteb whieh ®ot«i»fl4 tb® river 
at tbat ptittt. 
frm .th« pr«®«€laf tata# it mm b« i®®», that th®i»® 
was a graaaal iiiep®a«® ia tbt pytinetivity ©f th# §tp«aa 
as it ifaeaatid trm it# heatwatfi'® t© 0tab l»al£«. I^is 
iao3?#as® i»®a©li«i it« p®.«k ia tb® fi^® ail® sactiea below 
D®©i»'Cr»®k l«i«jpf0i3P, a ®®etioa ia wbiob tb® eii¥lj?oii««iit 
w a s  f a r  m o r a  s t a b l ®  I b a n  « l « « % r b « s » ®  a l o a g :  t b ®  riw&r. fh§ 
ppstuetiYity aat eoapositioa ©f tb® fatina at ®®Y«i»al ©f 
tb® statioa® at tb® l©w®f» altitois® M«re affe©t®d by 'aaa'tt 
aatiTitias but aatur® ia tbos® ieetien®. displayeS r®«ark-
abl® p0W«i*s of r®®©fei*y. Erm witb tb® aai»it®4 Yariatioms 
ia pyotnetiYity irbieb ©eeiirrad at tb® diff«reut altitii€«s 
aafi ima®2» tb® ttafa*r@?abl» oeaaitioa® wbieb ©as iapoied, 
tb® fi»©v® BlYtr mn easily b® ®la«®ifi«d as a» «3E®®ptio.n-
ally produotiY® itrea®. 
ii 
I. lajer fmmm%$ '§mmp» @f 'Stttt® 
ihlli fi.t pmmmt ef faoma fetltaged t® 
©oly fivi ©f t&f frl#li©ttep&,. •Si34i«m@r@pttra, 
w®r« m aanjr 
tlfftFial ftatra ®»a ip'te'its'tf ©rd«rs r#pre.s@at«a 
thmt th9 frme Miwm a ir«rf (ii?«.r«® iuiA 
laltyiitlfii'mFMir ®f bttlta &§mim$, §imm thlM stafty 
w&f. 110$ intiattfi So tot 1s»x©»©iitt la m &%%mpt will 
fee ffifett tM 4#t*41«t Sii?pM®l®fi»l 
of tile fowi Willi tacfe m ?ari«t|r ®f 
sp«@lff la a® *ai- •r«pr«s#iitt4p ®alr a tei«f 
net® esa tet fivtii ©©a,®tf»aiag llit lift Ms-
%e;r|r, aet liablts of tM« »®y« laptrtaal f•©!»»§• A ©oapltt# 
Hit ©f tim vmlmM ftrntsm «€ -tptaiti mmmtwms. la 
gl?«,a In fmhXm 3-tO. 
1. Sole©gtci*& 
A total ©f 4,145 1if#tl«i wm e#ll»®t«t, eoapplslfif 
§.g ®f .Ills t©l&l ef «faiii«g takt..a, Sias# 
"iill «»f tlifi# b'tsllttj mftmlti aaA lai-f'se, w#f»t #©apay* 
mMlreXf assail ia six®, %li« ©iptei* «5i9iistit.«t«€ ©aly 0.9 per-
0.tRt ©f til.# total f-©lwt takta. ffet 4,,.14^  toat 
a ToXmme df -9.0 e,e. Fmetleally sll ef tfet a#lt©pt9i*a 
o©ll®.ttf4 Fiffli %««tltt %®l§agiaf le tM« fft«S.ll#«, 
Iliiit&« &tti ®f grettpt art 
ii 
for tbi« a©gt part ias.ll beetles, whl&h @p«wl ottr the 
stt3?fae#« of log® and »%mm in flmlmg mttrs.' All fe&v® 
slottt Itgi'whliijfe l«i»»lRst« • iR durred gpappllag claws. 
fht»« tEatelt tlie» t© belt ©a; t© l©©«t#a, ia tli« 
PiffltB Qf guift wattr. 
flit iio#t ftbttuasiot ©f f©i*a aollteted was Mcterliat" 
niiia aa&di'iffl&ettl&ttt.E. ftol® little tee®tit, s© n«a«i 
of tht fetip rtt m orm§» ip©t« w&teh appew en 
tithtr il4§. ef th® aitliiRi ©f tli®- tlytra, vas taken at all 
of th9 «tatt®ss at teotfe tli® and lower altltadts. 
It w&« aoit nGstreiis af I»€»en*s ti»©ir« wliajrs a total ©f 994 
sptelffitus wa« takm. fliia total Iii0la4«s feotli- admits aM 
larirae. io attsapt m§ isafi® t© w^rk oiat th# lifs liiitory 
of any of tlii mploafi. apielas ef b®«tl«« eolltottd. 
Amthm iJitf»itiftg foM vhiQh appeared mry eomaeiily 
Zaltiavla pari?ttla. fMs 4«11 toow»lBli-r«d li«€tl«, was 
taken at eirary station «x@«|jt tfa« tkra« tritotttapias 
enter tli® riir®r a® it flows ttootigia froT© Ganyon. fliii 
form, wMlf not at abtrndsttt ae Hatferlianittg oaadrimeal&tae. 
wae nt.T«rtla«l®ss aasily foiiiit and appaarad in tvtn the 
®wlft®st atetions ©f tli# stpt&m. 
Ptrhapa tli# aost iattrtsting and @«rtainiy ttie rarest 
of tli« riffl# feaetlf» taksa mm 
oollioted only 'as adalti, and Mmmm sSiBSliS»' r©pi*aa®nt@d 
only toy lanraa. fht fomsr, eliaraetfrljsad toy dttp pttne-
tttrts and grooTis on tfea protlieraje and alytra, wat takan 
to 
ml^ at Mighmy ii &»€ mmm Is&A GTOfilag. tli« latti-r, 
a. fairly larfs ytllswlife lai»fa, WAS takta at fiTt ©f TH9 
statl@ii@ btti always -AS A fQlitary iailvlittal. 
Tilt @aly i3ry@piaa« tattra liAs .alslilii* fli® 
adttlt wa§ till largtil Hi# -rlffl® %«©%!«§ wa l» 
©liaraettrlitt fey tkt peitiamt# aiit«aiia«, &b4 
tli« mvl$X§ pmmm m tii« «§pitiit of tht amteaaa®, 
•Galy f g|?#©|»«ii-t of tlil.® feftillf wtFt «11 #f tMm 
fT&m lbs ttjpp-tr, @f me »tmm, 
S«¥«»l sp#®i«« #f Iyto@pMiliia« «yai Sytls-@li»« vem 
©«3llt@t«t toMt wly ©at, Mytg^ooras sp. w&» ©nongfe 
%m b« ifflpojftmt. M ftrev# &4ttlts &f lhl» 
fip®el«s ©ottlt b# .»«•» lift ttof isMtr eeatlmially dedglag 
ia ©fcit Qf a. laat mlmg m$ §hme* 'fiity wtiilt dart 
Ist© vlw, mm irrtgttlarly f#r'« »li©r% iistanet, tlitn. 
dart ttaitr mmr ©f gilt ana tratk. 
Siagle lartat ©f lalioltts sp. w«rt takta at Jsriaafll# 
aa4 itfeir-p-litway aaA ti» larra® tf Sryekiag tomli ir«r« 
e©ll®ettt la l&llsMrf 0r««k f#r tli# #iily lallplita# la 
tfe« ©oH«eti@iis. tyrlBlta® adalt® *#r® t@.a«©ii al®®i tli# 
<}tti«t#r Burgiat @f tli® ®tr«am at tfck« 1mm altlt«€ts feiit 
mm wcr# tateau lo tiia »f«ara fmt aaafl#® axtapt at Ore® 
irldgt Sr®«iiaf. 
2. Bigtara 
A t'0tal ©f 16,Of© Blpt«ra larraa and papaa wai 
§3, 
tiad m ©f fg.iS ©,0. Siptirii eea-
efiltitet SO.S ii®re«al ©f t&i total ©ygswalSBii tak«ii» 
mXf f .2 perotiif ©f thf tetiil ' "fhirtf $emm of 
-©r fttpat wtF® e©J.X«@t®t, fettt thwm ©f thei#,. SM£&-
A-Qaas spp,, .SafiSa ®W'« i$ME4$ ®oatt4tiit«t 
91- p«re«al' @f tfti© t@t&l amMr of Dipttjm t&km, 
iiitfi''law&s, ipp., w«.rt'«atfe »or# mtotiatasf 
tliaE «y ©llitr sifflfetr ©f tiif ©M«r,. witte. 10,0.80 spteiaiaf 
feilag t&km* fM#a« ©©sititatet ii«3 .ptrettif ©f all ©f 'Ui# 
Bipttra eelltetit. f&« larva# #r %Ms gtatts'ar® 
gaisto'1?!# fey tliflr pessiiilea #f * 4©tttele flsfiMjr fr@l«g 
'Ili« pr®tfe©yax, mad a .pair ®f |)r©l«f® At tlx# 
!?«&» «Bt ©f tilt %©%•. All art trfi®&iiy 
ilQaimle, with. trm fcta4. i©a« ©f tfeott e©lltet«d 
possissft teal' fillfi, wMeli 6^m el»3patt®pistie @f tfe® ae«- ^•'• 
fe®F8 of t&# .p»o.ap t© Im ©xfita e©ii©«a-
trntims, tw« tl©tilf i»«latea f»n^%aFflni.e spp. 
g®ataafetiy& ipp. w«j?e ml#© mmrnQtilf •»©•©«»%®r#d at 
©f tM® st&tiaiii Mt in far few®r Bnafetrs. Slat® s®Bt 
©f tli« «B#rfliig atalti-ef t&es® thwrn gmem w«i»« idtatl-
ft€t t® speeies, tst»teli«M.ttg Atflall# lamrgtse# iatts 
til© tto## it peiilMf la tfciti' pi»t.s«iitstl©®, 
ftowtvii*, 'Isfft umMm^ #f gkli»®ataidi *«!?«• tftfe«a i^il» 
tlsfy ifir« at ®f tbi- l®ir«p tiiFliaf 
lat« Jttly and Anfttst ytay* ®md at taeli of tl»# uppei? 
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t©g«fli«r tta4«r brldget at it«wart*i asasli'aaft. 
Wildwe'©d f®ll©wi»g e®#i»f«fi.et Im August. • 
itwt 41.ffei?«iit g«a®i»a ®f fipaiiime w®r« 
dijypinf tM ©©urit of Ifet Of ©sly 
®PP.i iP.* »P.t 
io3.Qyttfil& «p., w#ip« @©»»e» •%© m%ft% mttmtlm ®t thii 
spp.,lar?a» w«3?« ®osf @®»»oa, mmvring m% 
the'st«ti@a# Aipt® §r®t# epttk aiii §«ii«¥& 
Beat er©esiai. flit Isrvm# fsnad 3,itiaf %m «ilkta 
tttfets im ©rtti#ts tijf iewRstr«a» sli« of it ones in the 
swiftisi rltflm. was .p«#®gaisaMi fey its t&m tmfe#-
lik# gills» m# pmtwl&r ®Bi, hy ttom tir® s>o.s-
t«pi©r tl@afa$e l©l«s tipp«i wltk-'liairs, aM fey t&i dark 
mXt& m it# ©©ay, Mmlts we-rt t^m& thvm^out 
tli« gtiaser. BfaasltiiQlabifl sp, Imfm mm fQm€ at all 
tilt gtntiffis atJOVf B«®r Sriik .l«8#rf©iy> aai at fiirlsa 
Mvk ftftfi Ilfliway i9, fiit l«.rfa wai rt.#ogiiiiafel« toy it® 
tw© l©Rg ftiitral stti m wfeiete p#si»«s#4 
©ylimirital preltg® m i«ga#mt« 5 t@ f, with @i«l#ls of 
•M©olEl«tt »#««€ tli«ir :tBds. Eyioeera sp.. an* 
gtJiij»El iistrlbatisa m tb« latt«.r and was fftiftlly afewi-
tiust. It ©S'ttli. lb« taiily 3?«@-®gii.i2.#a toy %U» grmt tatpaa-
®l©a @f a flag at tli® r«» @f' t&« fe©ay. fills is «»§€ by 
titt larr& as it patht# it* way-aa®mg th» teett®® 
fli« l&rvm #f ldlQgttgi& i|>. »®.f« fwlt#® wittdpreat fetit 
m 
wem wMm t»t«y ©-©tmrrtd Mmm§ ©f t&tlr ift®. 
Bpeeimma vrnm t&'km ap lte«s la-efe«s la »t««. ftoi six 
lobes at ffct p6§tm%QV •at, meh triag»A wttb leaf Mlrg, 
t«3 tlitlJafuiflfei'thii fQvm. Malta @f tk« latt©** 
tiirtf 'Bprntm were f^mO. ia mmmht^re nr&ttBt topl4g®s 
at all 9f til# trm Smm t© S«pti»b«i»,' 
©f tb.« §mm ZsSlS^B* btltngliig. %& fife# famll|r 
Fifffeotiftit#,, tb« mm mmmm at ttTtral 
©f tto€ fhXe fly was largtly 
wstri-ettt I# the iippt-r- »f®tl©ms ©f the rlf#r, ant at 
hm&A*9,§mm aaA tb# iettfe f&m at Sttwarf® .iaaeii a 
tetal Qt 14f wat takm. fb« larva# wert luttrast-
Img b««aii0s ®f tlitir pe^uli&ip- app.t»ft»©«, b«l,ag move &r 
Msg ©ylljafii*i«al ia sfeap# tot blaeklfli ia ®©l©p,, swing 
to tb® mimt9 hmwRi§h pQlemtizsi artas m th« 
Btabmnetts parts,, taeli, #f wMtto bert ©a# m aort alaiit® 
t^©MS ep lattral ferigtlti. 
Of tli# •r«:»aiaijQg gmm& ®f Diptera d®ll«©t«d, ©aly 
flv« ¥ar« aMi#r«ms or ttnaiiial t© warrant attautlon 
ii«r«. fvQ ftfttra ©f topiAl.4ae, tfea taa## fll#®, wtra 
taktft rathtr e,©na©aly at aest ©f tb« • ®tatl©ii«. Oat of 
l8»ere<lr.o.aia ip., raagit tfereia^eat tlii rl-rar but 
«« mmt ©oacentratet at iro^e amt 8ttwsrt*i lanoii. 
Bis larfa was tistiaguij&ad by It® ©btttst 'pmtwt&r mA 
baering a tiift ®f five ©r six ilvtrgiiif. faalrg,. ami. by 
m 
pairs 0f preltga# %mh f&jp&iBMA wltli 
ritmotilf kesks. EQeaerlMea tp., me net fts 
mmQU. tottt w&s qult^ aaiisual lii mppmwmm^ feairiiig tight 
pairs Qf AMoKija&l pr©lef®, m&h wltfe two teraiaal mv& 
of 6ar?«A #laws. lis atiiti©®,. tli.«' &p.#x ©f tli« »M©».«a bM 
tw© pairt ©f s«tig«r©-«6 pr®@«iges, li«l©w m& lmt«rsl of 
wiiieli were & pair ©f 'low blant pr©ffli,ii«ii##i. ie aftJilt® of 
eitlifir gemrm wem tmk®B» • 
LarTa® ©f th® ii®ttat®tla sitgt# spp., faaily 
eiralopogoaliat, ©seiirrtt Is liaitti SMbers at ®@«t ©f 
tte® atatltias ant m&y towi pr©4tt@f€ tli# vl@io«» "paakits* 
dttriag tfe« spring ef tfet ytar. ffc# Imrra was •tssili' id®.a-
tifiet by lit m&ll, fe©4y, v&iek 3.a®itt4 
apptatagss ©f wy Iclat.' 
•la tht. swiftest p»ti ©i the str®a« ia tM« apper §«©-
tio.iis ®f tfe'« river tw® tmisml. ai#g««  ^SiSSiSES* 
mrm sp.' aa4 SettterophlcMa tp. flii iarva ^f the- f®ra«r, 
til® *a:®t-wiagt€^ aitg®, is mm%ims$. @f its »pS'®ial 
Ateptatieas for lif« ia rapit w&t«r. ©a th% tpider aid# is 
fottfti a r©w @f r©tttt<l»' p#w«rftji,, «««kiaf iis®s by a«aaa of 
whiQh it eritps about iR tte s*iftist water, fht iarw 
ef B@titcreiBtil®b^& tp. ii tqiially vtll ataptet, witfe th® 
llioraei© m& sb^eaiiial b#img aeparattt by latiral 
lasisien®, aat. the first mmmtm ©f tli« •iibd®««ii 
9&Qk btariag a pair it#«it iat tral prel«fs. Saeli pr©l#g 
m 
sttppiimi •¥l%M ft«aer#a® riafs 0f sliittte «3l«ws mt the 
eM, .EssoMs IMioat# tlia% tb® sclalts ©f eael^ ©f th«s« 
foras pF^teaMj mm$& in ist# asaiatF taoii, year. ^ 
gpfat&sgeettm 
; k total 16,^33 mjtllm& was ©cjllts^t'td, •©©aitlltttlug 
21. S pef©«ftt of all of tb« sfgaalsiss tskta. fhes# liaS « 
folttfflt Qt 14S.l®,0.e, mn& ®Q»pi'i#et 14.3 peyeiat ©f the 
telml felttnt., Of tlie t'Otal ««afe«y aayfly K&iats %&km, 
88.4 ptrstot Ml©.ttf«t_te o^aljr tw© gtasra, Baetia and 
ipfaeBertlla. 
The aoflt mmmm gtusii etlltelM wat Battla. A totml of 
was @#llf#|#4, tli«8t totloaglag t© 
sp««4®i, l&im.i ,|£4iai^M.* .Mitl-li, an^ a&SMS. 
iattraedlaa. Iii«l.a4#4 ia tte,« l^lal w«.ft mmf mall m 
dawagei sp®©l.ii«iit wfel<sk sottld mot ls« -mmuv&teXf 
ant *«rf Imapet as Bmgtii. »fp. fUt thret sfisitt 
IdtBtifiti weft all wmf ataA &11M la »pp@«raiiae, btlog 
s1irim®lla«4 ia form, aiat Mvlgg glmplt, iijaglt, platellltt 
gllli. flit •eliam0t!fi»liti;e.| w&Ksli wm tts#d to separ-
at# |h« tlirtS:, lair0lir®a tlit aaafef.^ aAt leagtli of th@ lallt. 
fh« first^two sp«@t«f wtr® foaad at all ©f l&@ ttatlons, 
laHH .IHiftifelii. mtnmhwimg jfcsSM MmSsISS  ^
'!• Bagfis lateratdiag mm f^aat at fmm Mtmtimn bat-




































































was en the sMt# of tlit stenas in th® 
iVlftiip parts 0f tti# It was almost llaltei, 
In its magt to tli^ appey fi»r©»#'i? •ifstloat of %h% ^riv%r, 
the asiftlepasiit of & peeullar sttsklag 4li« on tli$ under-
siat ef its bodf taa^bied it td ©Xiaf ta tht gmj-ithtst of 
sarfaats. this it» itout 'liwp baek, 
s»©th Burtmm, aM i:®«ply aotelieA Mead -itrrtd a«, «xo.©ll«nt 
r«e©galt 1,011, ©!ia?a0%eri«t l«s. 
Amthm imp&T^mt wml>er,o,f the gtaus, fetwaegella 
Qoloradengle. otQiirreA <3o««#ii,ly In tlit rlmr at the 
hXghm altitudes 'la lfe« lewar trlbutariti. fhl@ 
ip®-0lt« *ag foaaS living an-ORg; tiit stoats aaS gravel la 
BBQtXms ef »ott-rat« flow.. Its ©Iiiif distingul^lag mark§ 
vBre ttkB presfnet #f m Aottblt rew -of low spiats m tint 
toaek, and taiittt t-alls. It waa fowal 
©ffi«rgifig la s«pti.«to€i». 
fh« tMrd ii6«t eepBiea gfB«« ©©lltottt mms 
Wmr sp«iiit# ef thlB gmme \mre tottt 
btesBse 0f tUflr vtry ©lote si©llsrity,, a© fttttspt vae 
t© eeparatt thta in »©it essee. rto« pftsen.©® of 
sit en p&lr« #f dottbl# gills* tim% wire sort ©i* lets tuning-
feylc, sliftptd, liilpft to a.l,fitlBgttlste tiJt gsoas. .1% It bt* 
llema tlmt. mil tmr nprnlee Bmergt sb bau1%b la lat® 
er fmll. 
file me eptelts of tlie gtaas that was rtadlly i»fc!©g-
St 
w»« Tom&Ull. fh%B ap@©itg e®al<l 
%« iastmatly i4#atiflgt Iwff, iTorr^yelloif, ploefeei*-
llfc« tmUB that pr©J«et«€ ferwari a«a4itel«s. It 
was %&km mlf $>% and Ifebep-lidway 
it was fottJBi ia. tlit sliitlJlewt at tto.« il4« ©f tiit str«aii ia 
qaietly fXmlmg wstif. aitrgiiig adults wei*« c©ll«@t#a ia 
©ftPlf Octofetr, li4f. 
kmtMw r«aiirk*tol« wsjfif a&iat, wli^ was e«®@a ©a 
%M Imx^g^r stottfi in r&tMsr wattr, was ihittoQaena 
gQtottsta. fkis ,f©r« eould te« iast-witlf i»s«©galz«t fey its 
thr®« leag t&ils* mQ. aa .©ml ittttiag dis® hmmtk tli# 
beajr, f©»«4 %y tM emm paifs ©f brlgbt ©irtr-
Xappiiif gill pX&t8s. It was/fsfiwA e@aa©aly ass©eiat«i 
Idiftiigygllift MMmi in tfet #wift«st wattps. Malts 
wf,rf e©llt©t«t ia latt #ii«« tot Jaly. 
ifii liigiaiMi# IM. alMESaa* Isti 
wti*t tlii*i« ©tier swift ip#«i«s wkiih w«i»« ®©wonly 
«oe©i4iit@'i?«4» All tli^«# #0alt rtadily i?t©©iiiia«a by tht 
pr#i®a0« ©f tw@ l@iig taili, m& 'tipy wiftt flat fe^ads. Iron 
Immlmmm wai tli« ,«©tt ©©a»©a aai was •iiatiagtiisliafelt 
frea tli# otMra fey tfet prt-»iii0«. of «l®ftt*l«ii oTerlappiag 
gills' whieli f®ra#4 m sneltiiif ti®« te#iieatli th® body. A4«lt« 
&f tli« t&r'«« ®p«@i«» mm t&ksa in J»ly aM Jtngait. 
AB©tte«i» feaiifi ©f gwift w&tep f©wis, wMeii was «sp®«i»lly 
afettfldftnt • a'b©w i,000 f««t, wa® Siaym.iila spp. naiads 
©@ttM ii@t fe® idtatifitt t© ipitits. 'f&« gmm sottldl to« 
10© 
iiitlttgttiiliet W tli« prmmm ®f tails, flatt«Bf4 
Isoiy, the ©f Itet flliPlllar p®i*li0a of tli# glll» 
to & im %hrm^9f ani tM SlitiEellr taargioate frontal 
a&fgla 0f tfe® flit itdttlts in Jaly »»€ Augutt. 
fti® sptei#® takfn,' totst typifl«d tfet il©w®r aotr^ 
lag imw af tlit »treaffl, wm® frloegytliodti allilBl* 
fto« • ftainti' of tfet® f®» w«:r« f0,w4 t©fflffi®iil|' ia pla©«® wlitr® 
tMrt w&.s silt. Riff wtr® will aiapt«t t© Hire in 
i«6h. fl®is«i, havisf tto« tiaitt fills eewrtt hf & pair «f 
t?l«agttl» fill pl«tt« tliat gr«w fi*©® tfcs i«©oBd «M©islaal 
§#g»«at. &wmpm» ©f atttlts wti*« falEif® la lAt« Jtily saeM 
y#ar. 
4. Fl.t9Qgtii'& 
A'tetal ®f f,a®i st#a«flits was takta, ®©«prlsloi IE.© 
p#pesal of .all tlat wfaiilsai S9ll«0t«t. lewtT'tP, tbls 
aaalitF, «»oiiiitlag t® SSS.'i e.@.,. e©R,ititttt«t 31.1 ptretot 
©f tli« total ¥©ltta«. 
Md« ttp i4.0 p-emmt 0f til® telttffit eent-rltoiitit by tii®. 
it0aifll«#. tte« l&rg« .iiis# #f this fem is sliowa by tli® 
fa©t tl»t it e©a«tittttf4 ©aly B,Q pemmt of tE» t®tal 
immbtr Qt #t©a«fliia 6®ll«©t«4. this telg, black »t©Refly 
was fO'ttlit la tlii ©Bly ^tlew i,,000 f©®t, and y#sQii«t 
Itg toilette la- m% tiwtm fmrk, Qvm pemmt ©f 
tli« @f t]&ii.f Mpmlm w«r« tafeta &t tlsmt l®@atl©ii. 
It ¥t» fdmiia la ipptfttftst ateaadaatt ia tf«sto pil«s ledged 
lOi 
sgaiast ami uattr apilrtaffi gia« &f lapgtj?, Iprigalap 
rtek® In as |jp«#»a©« ©f two iiz.# 
ffttipf i t  iatienitd that tm ftmrg are 
ptfttlrid fer th% Qt this spi©l«s. wert 
ae»t atowiiaat la the .latter purt ©f Jiin«. fh« pmmme af 
gllli tn tht ta4«rsi4« of th« th#mx and first tw© abienlRal 
ifgatBtf hflfit. t© il#tlagtti8h tMl® sp«©l«s. 
Am%h& mmmm litrMir#r« whisfc was fmnd. aisoolattd 
with tht feratr sptelts lii th.« «1441# str«t@li«s ©f Iht 
«tr®« w®t Ptir®amrQ:tlla toaAt&> fhlt ipt@l«« was th# 
smmA aost a.ittitr6tt& «ten«fl|r o®H#©t«d sii«l mm mm&QU at 
a©#t ©f tht gtmtlms fetlsw fills itoatfly Wits 
lets thaa half as larft its th« f©r«#r whm fmlly grown, 
hat th® Mfl«« Qt th« fr0tli®rftx rathur than pointed, 
ant ha4 gill» wattrftiath th® thorax flrit thr«# hai&l 
fi#gffl«:ats @f th@, AMmm, «rw« was th« aeatfe liirlRg whlsh 
It tri.a«f©rii#t lat© ma- »4ttlt. 
ffe« ao«t msmm frwp of itonefll®! e©ll»et«d feeloag«i 
t© tfe© gtaas Alleggrla. with ®. total of f,l» sp«elai«i]ii 
to«lai ta&ifi. fhr«« sp«oltt, MS^SiSSS* 
UMmvU imM* MmmM- I4«atifi#a 
lii th# atttlt it«g« httt slmm tht »»ist» «@iili m% h% 
Itintlflta with fttty #f e«rt*l.atyt thty wtr© »l«pl^ 
laap#4 ttf®th»r as Ailoserlat tpp, 'Itetgt thr»« gp«©i#i 
Q0ttlt h« s«pariit®4 fmm th# ©ther §mtm aat fftaili«s 9f 
im 
ittntflleg la tM tey plal» gmy mlQf, mhmmm 
Qt •%h(»wmt.'& m&.'a.h&miml gilis, Mali, tiie, and emmivo-
rotts a©mt%ai»fi. fh@j w«i*f fouad pyimrily la the ®«etlon« 
of t&t rl'rer afeofe @,§00 f#tt •&»€'la ths low«r ti»ibiitferlts, 
among tM fttoteiti In tto mplti aaf sM®&Xs. fli« tiny pal® 
\$rmm atiiil® i®«a flylmf ©ftr.tli# wimw ®r 
0lliigliig t© atar^ir v«getatl©ii dwiag »muf Myg %m Jaa#, 
Jttly, or lagoit. 
Aa©th«i? ©e«on of tlit ionaer fatiaa mg Isoperla 
fttlm. fbli strllifigly s©l#r«t ysllew and l3i*©w naiad 
witb lis l©fifita€liial Aorial afetealaal #t-i»lp«« mmrreii la 
all ewQtlms ©f the rw«p feat was tept^lally atoainiaot feeldw 
tb® i?®se^'reir. It- m® f^wid •»trglBf a a tai?l|' as Ife® 
mltil® -of toy at Midway ii aai into ^laly at tli® lilglitF 
alllttttti, 
fli® BQst l&pQrt&mt api wlt«if 4l®tPlbttt®d esFalfforoas 
sp®®lts fornm mj .Sig|SiS&-
daat In tin® apper ®«0tl©iJs ®f tto® strtaa asi la 
th# trltotttarlfts. Its ©kltf dlstlagttlslilag ehamottjrlstlQi 
wtj»« s prttty patttm ©f y«ll©itf .aat browm, wMt# tafts ©f 
gills fe®twt®» th® %m tails• aad aljsat th® toas®« ef Ilit • 
l#g», ant a larf® flat bety. Atulta were f©«iit aa ®&i»ly 
a® 4pi*il la l©w«r fr©*© gaayea aai la lat© *liily at th« 
%p«r irltg® @r©silaf. 
to lfflp#rt&ot aafi. atoiwaaat atafetr of tli® lat® winter 
im 
•a,M t&rli' ipriiig fsttam w&t faeniestei'yE JBSSiCte* 
few wat llaitti eiitiifili' te tfe# alMl# seotloa ©f 
the river l>#-tw®«a Jerimatilt m&' the rts^rwir# 'biat ther« 
it was vtry »ii0h ia «!€#»©# ia lar-^ wi April. ^ total 
6f §41' sptslnftii *as at- J©ri&a@lle al©ii« Mrlug 
f$hmmy aafi Mar A, 194f-li4i. fhi a&lad was a©stl|'- hrewaish-
bla#k' ia e®l©r bat th#' herbivoroug' stiShparts, ami l&ngtr 
iiteat tarsal which was se Isitg as ths first, 
«®rT»t to it* Malt# wtre e.<iXl«0-ted im lat® 
isreh eM MX^wmy Si ted lhrottgh#ii%. aeit ©f 4pril at 
Jer4a,aelle. 
The ieaiaaat aM Meat sbmiiaat' ©f th# winter tmam 
takijs iij &li of the tribtttari®# »«€• ia th® riTtr at th# 
hifhfr altittttsi h#l©iigM I© tw© gtatra, g&pulm iimottra. 
?h« naiad© @f h@th gemm w©r« im ©log® asseeiation 
with «®fh 0th-er m€ first h«eam# aotioeahl® iw lat« lovta-
b«-r ©r Beetahtr each year-., fht aeahdr® of feoth gtuera 
ar# herhivero-ms aa4 wrt e®»ii©Rlf feuat la It&f Srift® 
sua aehrii loagei m th«'8fstr««M sitt of ro®l,f er at th« 
fi,g®e ef thf strea«. Six 8p#©i«f ef g»pai» mm oellttttd 
turiag th« ftaiy, laela.iiRi thr#* spmlm. All wert 
f«all hr&m ©r felmtjfci®h »ii&4® with a ©at ysar lif® eytit. 
fht sa&ll Msek stttlt# w«r« •e©ii»@tti|r %&.&«» erawliag ahcfttt 
e?tr th# ©r rtsti»g oft, objseti »mh as twm trtmk® 
©r briaf-f®^ toriRg iareh, April, m& MAf m&h jtar. 
104 
Seaemm. Mlads ooitlt b® rt®o.gais«4 hy their stsekj 
for®,, iplmr Itgs, frlagt ©f iplni" MArs ar©uM tla® Bsrgla 
of tJi§ .proaotam, aM esrtle&l fills. fhf|- wtr# foaat 
etilifll- ia leaf drifts ifetr® f«t iipea tteajiEg f®g«-
tatita sat alga®, fJirtt spt©lee, liseladlRg m- ji»4i®©rlbet 
f©r«,. wtrt t&km tttflaf tlit' stadf. fbt adults ©f all tlirt« 
for»i wtr# ta®#ttii'tirfd la fcrA nad April y#&r. 
S. frleHogtera 
•fi'l©li©plir& larirat aad papa# eomprlstd SS.9 p«re®iit of 
all ©rgssliat %*!:«». A %&t&l ef E8,,§1Q tptdlstas of tills 
ord®r was e©ll«#t@d. flili nimbtr liai. a feliimf of 372/f, 
&Bd e©Ritlltttti Si.f p#r®fat ©f tli« tutal fctlttse. If far 
til® »0st ©©ma©! eattls ttf, la faet tiit aost mm&m ©rgaa-^ 
Isa tskto, wat Br&chye»a.frii Geeidgatmlie.. A total ©f 
9,f4S of'tlilg ip«®lt» «..i ©©llftttd. ffetta iiad # volume 
©f lit.41 e.e. fills 0e«asii a,iid lapertmat spt-slts'oe©ttrrtd 
tlirottgfe©ttt til# rlir«r tout wms a©it atsiattdaiit at Limoa*® 
Sroir® and Bstr Cretk fmt. In ttos foraer ar«a alsne 
#,024 spftlatas wtrt ©ollt©t#d.' ilitr# It ©osurrtd Iji 
largt aMbtr® II literally esTertd th# iipp®r aarfaet of 
tli« rO'Ski wfetre thm water "brtkt ©ttr It. ffet ©aa^g o©a--
itrttstsd hf tills sptslts •*tri si|iisr« la #rois 8@etl©a and 
mm ®0fir«d wltk Mti of we-od pla#®d erosswlse. ftiey 
taptrtd fmm froat to rwr aad all polatdd dowastre&a. 
im 
fUt iMfat lifM lufilti «a4 ©as® part^ way'out "whm they-
Wiiat«t;t.©'fftt. ¥li«a tM adults •.@m»J?g«4 froa M&f to July, 
th«'air wag literally alit« mxth flmtttrifif aetli-llks f®mg. 
aa@tli«i» i»p#,Ftaa.t' gmmB • of e&st»«klRg 
©fttdis fllii, WAS •0®ffi»©aly wltk Brft.eliygeB.tga® 
o©eMg.iit&l,ig. fhia'gmm was-alt© «©•% ab«adaat at hBmm*n 
#3?©ir©. 'foar s-pteiss ®f adulf# mm t&km tmu tlii flv®r 
toat tfe# lapira« aat pap®# ®©til4 m% he ®«parat®d 
frea %mh. @lliip. fH# mms ©f all the larmt ©©lltet®d. 
eottli to® rta4ily digtliigiilsliftA fey their ileadtri reaiid. 
BLpprnwrnm^ «at eeailrtt^tiaa ©f flat pa,rtl#l@g ©f $m^ or 
plaat ftattrials, Mitlti ©f t&t r©tti» sp«eles wtr® @oll®©tet 
fro® Jttly t© S^pleabsr. 
ffet mjit ©©w©a .gesAf of ©aMis flits oooiirriiif 
la llii rimr ms s frtt liflug groaf,• ByArep.iy§lie. Rtpr«-
s#»toliv«.s ©f tli« gtaas were '%&km trm mil seatl@as of 
ttot rivtr hmt tfetir asxlaaii abtmda».e® al J©j»aa.R®llt 
Had I«b#i»-.MMw@y. flit • l«»va« wtrt fotint essffioaiy 
la tii#lr fllkta ti«|g tettwiea 111® reokt ia th§ 
str®iiftst'riffles. fh.«y e0sil-4 rtadlly rseegalsitd by 
tlie tMr®«4l4l:i fill® thai Iiaag' la hm&h«§ m th& ».a4trsl4« 
of th® f©»r »p«e.itfi of stttlts *-er« i4#atlfl®d 
frott'tli« timit tli« larwt iui4 pwpat ©©alt aot 
ii«iitlfi#4- witl^ ©®.rt&l»'t.y#. tlity w.tr« l^mptt logtther a@ 
lyflrepay^a tpp. Malt® ©f all foar sp@eit.i ©oamoaly 
im 
satrgti ia July &M Amgmt. 
A cslQsftly related f©r®, Ar©t©oiyelt« graaais. largely 
rtplae«d Hy4g®Bgyelit ipf. lo tb# ttpptr stetieiig @f tli® 
ftrtna, at Dttr ir««k Psrfc# mat ia tte« ssalltr trifeatarlti. 
It ©ottld M dlitiagttiiliit W a©ii«f©rked itrldalator 
of tbf frmt leg, tey tfe® fiila wiii«fe aarr©w«4' posteriorly, 
ami by th« lae& of dlitlJiet .i«tal t«ft#. Its habits wert 
slBiilar ts tliesi ot .HMrQeayd^e. ipp. lm«rgiag adults wtrt 
takea' l» Jim® and Jaly. 
fw© othtr mmmm^ g«n@ra tlttrlbattl rathsr wldtly aad 
abttQiamtly tlirottghtttt th® ©oars« ©f tht rivtr wtr« dlQagjO* 
som a»4 gieQiaeeeiii. fet for»tr @aM4s iror»s ooald tot 
recogttisstA toy thtlr totaty a«arly ta,«»i«|»lifrieal eaaes of 
bits of stsat. fhs larva# w#rt tmkm ©rawliag aroaiid oa 
aM Rear thf to©tt#ii whtl® tht pwpa# wtre f#ttBi traasferaiag 
iosl4® 0a®ti l®©at«4 m the twastrtaa tmm &t th# l&rgtr 
reelcs la th# ©feaaatl.. ftorm ©f ilQ§«08©ma adsilts 
wer# takaa, all tsirgiag fmm Jaa# to iipftabtr. 
gisQeaetems lartat wert .@haraet«riz«€ toy tk# h.ajip ©a 
tli« fir«t mtoteslaal t#rgit.«, the ®l«a4ir freut ft«®ra, 
th® laeistd aiit«rl©r aarfia ®f tli« prosotmi, aM th« blaek 
©elisr ®f the «eltr©tiz«4 p©rtlom ®f th« head aM bsiy. 
the €-©ra«6©pla thaptA ease, whleh'was ©ospostd ©f ©oars# 
aaaii gralsa t©§ftli#r, aer^ed farther t@ tlgtls-
gttish thf gmm. This gaaaa was particularly atottsfiaBt la 
lot 
til# South at St«wart*i laaefe. Adallt of tw® tiffirtat 
«p#ei«8 la Ih# gttttts mm tttJPlag and 
S«^tiab«r, IMf at aad Itbt^r-lliiray, . 
Mttlti ©f il3E. Aiffertat sptelt® #f ltoyae©pMla. wfi»« 
j?«©ai»4#4 trm tli.t rl?«r ^bjr l@i»kl«y |X©4S) fe«t lap^at 
$Qlli©t.td fey tM aiitMer inriAf till# itii€y ii@t, bt 
posltlirely m wtr# XwptA' teg®t^«r m Bk»@Q» 
glilla ipp, fbfse frt# liflag emidls w©Mi wert mm% atotim* 
teat ia-thi. swift«r p©i»ti©at ©f tit i»i¥©i» aat «©iiW, bt 
rteefiiiaei by tlieir. ferlgfet fretii mlm.. ffaiy w«,pf t&m& 
raaginf frmlf mmr tli® l>®tt©a la m&w^h &t fht 
w§m mmt afe-aa€a»t in -lym® ana #aly toal tw®, 
WBm t&km m lat# *s Stpttafe#!*, pa3Pti@al«ly mt tb« higher 
mltlttttfi. 
Ste# ae>it pteallitr @f mm ©f lb# eft€4l« Imrwrn^^ ©cjlltetei 
»»« teste- a»«illBgi of tb«®t 
el®i«ly r«s@al}lf4 saall ih«lls &at wti»« orlglaaXly dttorlbtd 
m this ipiei«@ w«i aay pXaet la tlit 
rlvtr fxetpt at Lemon »• frtw amt il^wy §9 leteml 
h«Bir®a sp«@l®«Bs w«t»e taktm. flit X-SFiras wf.Pt foand 
rmmi&g m% :irlXX la cvta »wlft«8t watti*. Mmlts w«r# 
t®fee.ii fr©» ^.aXy t© S«pt#«te«r. 
te6th#r ef ©aMlj fly mhl&h m» t&md tliromgh-
ottt the i»lTei» fetit wa® •©Bly afeiiatoBt at I«¥®r-Mldw&y aii€ 
Ilgliir&y,.»S was liiigglitllii ©#a.ilalXlg. fUls X«rg« 
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Lliiiitpliilii, fQttiii#. ms ispoptaat toeeamse of itg 
sla§.. Sptclmtas *trt ttp t© 18 a.a. l©iig,' lining la 
cyXiBdi»i.©ml, gll$Mly e<a?Vit eagfa emstraetM cliiefly of 
sMtll stoiaes aaA' saiit gmias. 'fhty mmrmd' prlm&pll^ lii 
tlii alm$r mofiog water &% tli® strmms ®%i.' Mults w@.r« 
toeoufitereS' frow #.i»ly t® Sg,pt«»^©y. 
SfveMl etiier gmem aafi ip«0lti ©f frl@liopt«ra wtpt 
t&kin  turittg tfati itixAy fettt a®®,# were at abw^daal qv lapor-
tant ai those tli^t fea?'t li«f.ii dls®ttsii§i. It. 1® pofiltelt 
ttot ipeelal c©.lleatlii.f ttotoiqtt#.® alglit feair© yi«li«-a many 
isore aiero-saMis larvat .».§ IMt aialtt wm® .nm-tfoa# at 
tloes. Uovmer,. tiat.l&jpme lliat w&r© eollieted w«i»e so 
8*11 th&t thnf wtr« mtlitr trm a V0ltt»ttr.l@ 
gtamlpoiBt. A a@a^l«|.e list of the gtntra aa4 ipeeits -
e©ll«stf€ Is in fatJles 3-20. 
#. Mii0ill&n.t®ai ..jsgeapg 
Oaly 4.8. ptPttnt of all tli#., oi».gaiilsai eellfsttt in 
til® river bel0ii,g«a to gpeiipi ©tliff ttoan tlie ftf# oriers 
of la»«eti Jiift tls.8:m.sft4. ©f tliett gmap» tli® wter nitts, 
©p Eydmearina, were^aest e@affl©a. flssa-® iattptstiag littl# 
Arasbnlt®. *§*••§ «»e©ttatfr«d at &XX of tiie statl®ii.8 tout 
oesarret a©«t mte«ii€«tly at St«wii.i»t'« 4 total ©f 
l,SOi fflittf wat e©llt©t®d,i 0®ait.ttatiflg S.Q p@i*©«Et of tht 
total aaatetr of spmlmmM taktn. 
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from »t«n%©lnt ©f tla® sad pretomtol® flsfe food, 
tilt ©alf ittpertattf miBmllmmm erg»Rl#»« ©©lltettt w#rt 
tb« i#«®3s«g, &lQgaii&:Qai& spp., &ad fltt snail#, ©r tastro-
p©t«. i© wart tatoa abovt Stawart'g Raiieii and 
tli.#.f war® E©t atottRd&nt in my »m%tm mhow& tii« refanreir. 
fhey w«r« mmt mmm at ©tar Sraak fark aad Hl^iway ii. 
S® anails wart ©©lltetsd afeeva ?,1Q0 f«©t •asd tfotr vers 
very iamrit atoov# ttoa lafetr-Midway area, fliar *»!•« fotmd 
a@»l ©©asffi©8ly m% VMmn Park aad Il.gbway S9 w&«r« tiity 
ceastit'iitad iffipartant treat f@©d at tartaia tlmat of th§ 
ytar. 
fuMfiald w©rtts, fpp. aad tpp. 
mm feaiid ia tary llaitad mmhms. at a©st of the apptr 
statieaa Ml wtrt far m©re afemadamt la tli® fiva »ila sae-
tlaa liai®w tfet raaarrQlr. flitr« tlity rsfltelad tiit rlafear 
orgaai© ©©ataat ©f tto® iwit«r, toat lut a® stetloa vara tliiy 
»tt»trotts aa©ag& t© ladie&ta ««ri@a» pellttliaa. 
Aaathar f®ra liMeh 'was fairly a@®»©a la tht lewar 
®a©tl@a ©f the rl^ar teat was alaait aatirely aisflBg 
afe®*i tfe« rts«rT©lr waa.a araslaaaaa, jyaltlla sp. fhls 
«p«®iaa''^wai qalta ateimdant at §«n©ira Head tossiag and 
Klgbway S9 toat'was takaa «te©v» %hm r«s«rv©ir ©aly at 
Le«©a*s §r®Tt. 
Aald# fr®a t&aaa farm# ©aly ©ne ot&ar ©rgaaisffii was 
takea la appraalaM* aaiil^ars, that toeiag a flatwam.' Po.3^y» 
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•gfllB sp. It  was fairly abaii<iaat at L®aon'« §rov-@ and 
Aapea §i*ov® Greek 1b tk® lat® fall bat was v«r|f searee la 
all oth®F ©tatloas of th@ rlftr. ieattered s»tpr®s«ntativ«i 
©f other gmmp$ &s tM lewateto, Mutomostmrn, 0Qltmhol&, 
m& liBipttrm w«re alto talceii -Qoe&sloii&lly but in saeh 
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w»pmmu%Xng msy different but otiaraeterietio lift ejel«@, 
tliert wat eoniittraM® wristioa in tfee e©®poiltl©» of tli« 
taaplef ofet&iii#4. Uwm -witfe tms% mrlatioiig, rsrf d«finlt« 
stmsoa&l m& altittttinal tf*t»as seaM still he d®t©et®d. 
ftit pfjfl64 fF©« April t© Jail# ©ath fmw yielded tlit le&it 
aiimtosr of 'Oi^gitaitiig p«i» Bqmm foot aampl®. fhe period 
from Deeta^tr %o Mftreii «® «©s$ predtietiire at Judgsd by 
tfet a.«uBfe«r aRd-ir®ltt®« of ©pgaaisas taken iii @aapl«. 
fioaiiieratel# dlfftrto©# la pr#<l«etti?ity txitttd in 
thB rii-tr at th§ «4 lowtr altitadee. Of 119 gqiiar# 
foot mmplm takin, fr©a tii# mfptr If allti of th# mln 
fork of til© strtaa, ®,iily 5 rated a® feeliig txetptloBally-
rleh. Of 100 mmples faltta twm $&« low«r 19 mllfis of 
tlii strtaa, fS rat#t sa te#lag extepfloRally' protustive, 
fht gr«at •i»Joritf fii.i ptrefot) of the tjottem fauna 
btloBfed tQ ttm ©rttrt of ifi®«ets, ttes frl©ii@pler«,. 
ipM«»:«ropt©ra, Dlptera,. fl«o#pt#ra, «M Ooltoftsra. fli« 
i&at flT# ordtps Ala® ©oMprlied 94.2 pisrotat of th® total 
T©lu»i. fhi ttost mfettBiaat sot wid«ly ilitributtd orgaaisw 
•neoaattred w«» a mMls fly, Braofayotatrtts oooidtjatalia. 
fliii ip«8i«i ©oasfituiteA It.i p©ro#at of all tfe« organisBi 
©olleettd. A stoatflyi WtBremm&TS onliforaiem. eoiasriaed 
gt.4 perseat of th« total volumf, ftoit »osl alsuRdant 
sp«eita o«i«r tiia» tbe«# two w®r® tlir®©' Mayflies, Baetia 
.liltmiilsi* iRliwaiilM .iaftiiiitfaft mmUMI 
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& etofeefif, Mdla.: and a totetis, ietarlHifime 
QMadi*iffi&ciaIattt.fi. • ^ 
fteottghoat tilt #ourg® •«f %M sfttdf tli© vsrlAtleas la 
mlQT, Aissolted oxygta, and fi»t@ cmrfeoa di©xld« 
ooatfot at all ©f tbs stations mat during tiie dlfferint 
st&so'JQS were io sligiil Itoal tfeoi# f&eteri eoold n©l to®, 
GOGSldspfS sigaifieaat la @3Cpl„a,lniii.g %m 4iff«r«ia0'©e i,G 
profiuQtivilj at tax»ioa,s »lmg tiie stm:m, fli« 
diff®r@aets «« fefit fee txpXaiatd m tii® la8i.« ©f tke ,ehaag«« 
thut oecttpret iri tb® mtum of the Btm&m fe®d, tbf i?el©elty, 
ttoe "^oluae,- tlie pil, th® ©arbeaal# -eoa- , 
tent Si tlae rlraw des^fnelM fy©m Its lofty o^igia tss tlit 
•vailtj flo©?. fli# Qf t&ss® faotors Q& tli® ppotaeti-
fit  J of hottm tmm ia the sti»«aa i#a,e ^i-st ihewa at, tht 
%P®i» QroB$im 0r@ifc Fark. ffet rlmv a| 
tilt form®!* gtatl©ri., at min altitad# of 9,S00 f«tt, pro,ayiaed 
m avemg® of oifg^alssi ©r Q.S8 s.®. p«r sqaart foot. 
In th,® latter i@#ti©,ii,, st aa altitatt &t 5,300 feet, aa 
avsrag# ©f 5?2 QVgmlBmm ©.r i.33 e.e. p©r aqaar© foot was 
pr©dcia«d. fli© strmm •,bott0® at the Bppir^ Bri4g# was 
largg yubbltj at Bsti' •Qi»0tk l%i»l it was aoarts gra¥el aad 
ailt. Tiif significant ?&platians in tM sitmm at thes« 
two point,s &m Bhawxi in tlit follawiag talble; 
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I ft. pm »m,) C«ti.ft.p«r »««.) 
K, Mln. Max. MIb, lax. 
10|>pir „ g. 
1.© 7,$ • U.3 lii.s' r. i@ r. 
Dtey Op««3E ^ _ 
Part 2.OS ' i.i iSS.f SSi.4 40® F. Sf P. 
Cfegffite&l 
. slk&llftlty ia p.p.m. 
liiQi. M»m .. lln. Htx. ItRIl 
0pp«i» 
Bridft f,# fa 4.$ 10.0 ?.8 
C©ti» Sytek 
Fmk 'f,f $,i ui.o xm.Q im.o 
BimXl&rXf, wriabllily Im Ttlonltj, vqIumb, 
aft4 tt«p«ra'tmp#, Imm allcftliwlty ©f th# wm.%ew, and low car-
bowat# OQBttiit wtr« ©#rF«l«f®i wltli lew proittetltity la tli® 
fifti* &t tm §r«a$t:r In vtlo-
eltl*, folBffi®, 'sad f«a^t»tar«,|, b.igfe®i* alkallaity of the 
imi Mfli. eaffe#iAtf e@at«af iftr® assoeiatei with 
IB fh# «! tlit l©«ftr «l«rtr®.tioas. 
lU 
fl WSLUSlOiS 
froa Hit pfeyti@al, eMmlmX, bielegieal 
©empllei iariag lb# «$m4y ©ertaim wtll-4ifln«a teaeltisioma 
&r$ BTldmt. 
1. If the ftiiataris @f (liSS) the fr&m 
Rlirep Is an exeeptieiiallr ppoteetlte 9trmm. 
2. fto.i mpp«i» amtim of %M river Ahm& f,lOO f«#t 
is peer ia fm& grad#, tht stotioR down t© S,SOO fttt is 
rieii ©r a?#rag« in pr^tiictivity t#p«iidiiig mpm iti 
the s®eti©ii btlsw S,iOO fi«t ii txeiptioaally rieh Ir 
fmttna. 
S» 'fhta ether ©©mditieiifi art siailar th® lower, 
witr»ir pertiea ©f & ®tr«a» a®! aafejiettd t® a prolonged 
ie® e®if«r is «©r« pr©da#tiire thatt th® ttpperi @old«r por­
tion ®f & str««» satej«@tet t® m ie« ©ov«r for s«-r«ral 
aesths. 
4. fht emtiQm of th« riirtr flewiag thriaagh limt-
stoat f©r«ati©afi «r« ri#htr tham tho®« fltwing ©ir®r irsleaai© 
or graaitie fematiotts, 
5. fh« itetions of tht st-rtaii having a high oarhonat® 
alkalinity art Hash nor# prednetivt than thoi® having a 
low, ©arb©a«t« ©^nttat. 
fioltnt flutstttati'Ons in v«lo®ity and velttaa rts^ytlt 
in. dtitreyinf str«*ii popalati©ni 'fey #ith«r aelar aetion 
u$ 
or (sxpesttf® t@ the air. 
f. a§ti¥itie® iR aiwrfiag aaS 4r«%iiig tM 
rlv«r for Irrigalita ami ,p©w«r-pi»©t*i«iiif porposes ©sasti-
lttt« tlii »©st tmm at w©rl ta liaitiag th« 
pi»0tu©ti©ii ©f slrta® fe®tt®a faaiia.. 
S. f&# fattsa of tli« fvmQ Mivw ©oiiflsts primarily 
Ci®.2 p«r0#nt) ©f ias«©ti, !?-el©iagiag .t© fJit ort«rs frieliop-
ttra, Spli#®tropt@ra, ]Blpt«ra, ?l»e®pt«r«|, m& Cole©pt«ra. 
i. fafeiilattt rtsttlti iadltatf that ®ii« saapl# Iiq & 
gifta mrsa a rtaioaatelir atetiral# iat«iE as to ttot 
Toliia® m& felM ®f fdtt ergaaigtti prtsent wlita tM teott©« 
typf ii uaifora tbr#agk©.ttt tto» itr®aa aaft tlit predttetivlty 
ii higb. 
10. A mmprehmMim plQtmm #f the amhem 
of iaiifidttal tpteiti prastat .#aii only bi ototalaad by a 
largtr uaabsr of saapl##. 
11. A true picture @f tli« prodttativity, M@ta, and 
fo©l©gy ©f a str«a®,®aii ©aly M 0l»t«ta«d fey a ittidy wlbiefe 
fxtaats. ©vtr a Img «a®ttgfe ptrioi t© laoladt all s«asoB» 
of th© ytar, as wall' &§ aaiy ®f lk« ©limati© mrtatioas 
wliieti ©ecs'iir freii. j«ar t© year. 
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fetal« psreaataga eoll«ctl< 
©allf©t«4 Qt smuplas S©. fol. 
m. EtBgt Banga 
i 24.0 O-E O-tr. $ 4.0 O-i 0-tr. 
1 4.0 0-1 O-tr. 
1 4.0 0-1 O-tr. 
32 O.ii Sg.O 0-10 0-0.2 
Iff S.Oi 48.0 0-?0 0-0.7 
1794, i . i  88.0 0-403 0-1.3 
I8i 0.1 n,Q 0-S9 0-0. Of 
24' m,o 0—8 O-tr. 
10 - 2S.0 0-2 o-tr. 
i •. 8.0 0—1 O-tr. 
M, o.i i4.0 0-? 0—0.® 
t - S4.0 0-g 0—tr. 
4i 0. sg.o 0-29 0-0,1 
1 .. 4.0 0-1 o-tr. 
10 
-
g4.0 0-i O-tr. 
i go.o 0-2 O-tr. 
34 O.li 48.0 0-i 0—0.2 
1 •» 4.0 0-1 O-tr. 
fetal ittabtJ? 




fabl® 9. Abaatoao# of bott©» fattiam organlsafl, Prov© Elver, 
itftfe at Jortontllt. 
gS mllmtlmB, Mm If, W4f U mj m, 1949, 
Orgaalgffis fetali F«rt«at«gi fsr eoll«etloa 
©©lleoted ©Jt siwpl## . io. ?®1, 
ie. ¥ol. Banga Kangf 
m§ O.ii 
llalin# iXmmm) ' § 12.0 0-2 0-tr. 
Itltrliffiiilmi 
quadriffinealatiis O.0S 84.0 0-?4 0-0. g 
%dXtz®vXm 44.0 0-7 o-tr. 
lellohus itriatmi 1 4.0 0-1 o-tr. 
lydropora® if. f m,o 0-1 0-tr. 
laliplus 8f. 1 - 4.0 0-1 O-tr. 
Mpt§m (lariat 1 1099 a.f Qhimmmms ffp. 956 g.4S 96.0 o-iii 0-0.5 jptntaatwa »p. li 32.0 0-3 O-tr. 
faEftiirsttS spp. li 24.0 0—5 O-tr. 
Aateeiia tp. § 0.1 li.o , 0-2 0-0.1 
Erls«tr« tpp. 2S 1.0 iE.O 0-7 0-0.3 
loloraei* gp. t l.f 4.0 0-2 0-1.7 
Hhaphid©laMs ip. g - 4.0 0-g O-tr. 
Tlpula sf. 1 — 4.0 0-1 O-tr. 
Itatrstromia tp. t 8.0 0-1 O-tr. 
Slffiuliw app. s so.o 0-2 O-tr. 
tp. g - s.o 0-1 O-tr. 
AthBTlZ ip.' ii 1.3§ 60.0 0-7 0-0.3' 
• Ftrie^aa tp. 4 •M 8.0 0-3 O-tr. 
Epheroeroptera (oaiatil ?13 §.4 
Baetis bioaudatuii Hi l.fS ag.o 0—80 0-1.8 
Baetls intermedia® •IS 0.05 12.0 0-7 0-0.05 
Baetis trlcaudatag 102 0.8 52.0 • 0-24 0-0.5 
Battle ip. n O.Oi Si.O • 0-55 0-0.oi 
%li».iitrtlla 
•eoloradfufli 5 «. 4.0 0-5 o-tr. 
Ephemer«lla doddsl 49 0.48 40.0 0-20 0-0.1 
Sphtaerell* grssdis If O.f li.o 0—11 0-0.3 
SpheBterella^ Ktealia ; 4'^ 0.2 8.0 0-3 0-0.2 
Ephemerella. lmmi& iOfe 0.8 44.0 0-40 0—0.3 
Sphemerella ® • 4.0 0—^ O-tr. 
Ephemerella tibialis 14 O.IS 16.0 0-i 0-0.1 
Iron albtrtftt O.E 12.0 0-4 0-0.1 
Iron dectplivttt ti 2.2 BO.O 0-7 0-1.6 
148 
t«»#. i, ©eiitl'mft 













Hhagovfilla gp. . 3i 
i>l®oopter« (naiat®! liS? 
Alloperla spp. 24f 
Aer©a#ai*ia paciflsa it 
Glasssenla aritlt® f 
4r@|'aopter|-i: 
&a«rleaiia M 
.Ii®p«rl& sp, $ 
I«©ptrla fmlm Sf 
Isoperla patpieia t f twmskTQ^lXm bii41.a 5#i 
?t«rda&i»©ys talifdi*-
Htm 4 
Smpala. @p. -3 
Gapnia colunbltoA 1 
fatiilopteryx pa@ifisaS41 





















•f®l,. laiig# Raag® 
O.-S 1@.0 0-f 0-0.2 
O.fi ii.o 0-3i 0-0.2 
12.0 0-4 • 0-ti?. 
4.0 0.1 0-tr. 
0.1 ss.o 0-? 0-0.1 
0.1 4.0 • 0-1, 0-0.1 
- i.o 0-3 0-lf». 
0.1 
mm 4.0 0-1 0-tr. 
0.1 4.0 0-52 0-0.1 
19. ii 
i.si fg.O 0-40 0-0.. 2 
o.ss ss.o 0-ii 0-0.6 
O.i Ig.o 0-4 0-0.4 
1.4i 32.0 0-14 0-0. i 
• 28.0 0-2 0-tr. 
«5.«i 3£.0 0-Et 0—0. B 
0.1 4.0 0—2 0-0.1 
i.ft fe.o 0-128 0-1. d 
0.4 la.o 0—3 0-0.2 Q.OS 4.0 0-a 0-0.OS 
4.0 0-1 0-tr. 
f.i SE.O O-lfO 0—2. S 
14.4 
m 2.1 S2.0 0-? 0-0,.i 
10 0.1 4.0 0-10 0-0.1 
sta i.t §4.0 o-ita 0-1. i 
gtf S.Oi 40.0 0-209 0-1.9 
gi 0.1 24.0 o-ii 0-0.1 
3 @.0 0-2 0-tr. 
1 0.2 4.0 0-1 0—0.2 
1 4.0 0—1 0-tP. 
m O.Oi 32.0 0-11 0-0.01 
1 4.0 0-1 o-tr. 
1 • 4.0 0-1 0-tr. 
• 12 O.Oi 20.0 0-4 0-0.00 
I4i 




































f l '  - ft.O 0-ES 0-tr. 
n 
11 io.o 0—I* O-tr. 
1 
-
4.0 0-1 0-tr. 
s O.i 18.0 0—s 0-0.2 
1 4.0 0—1 O-tr. 
f m It.O 0—3 O-tr. 
" 1, 0..5 4.0 0-1 0—0.3 




fablt 10. Ab'ttiiian®# of toot tea fm&& ©rgsnlsiis, Prof# RiT®r, 
Utah b#l«¥ I#%«r-?oir«y loute. • 
11 @©ll«0ti©ias, .J«ly 28, 194? %q .April '30, 1&49. 
Orgaaitms fetals 






















Palpot t f ia  sp, 
Athmiz Bp, 
»f ropt «r& Iaalai®) 


















gsi 0.4 100.0 S-41 tr.-o.l 
$ •• 9.0 0«5 O-tr. 
fS.O 0-19 G-tr. 
4 
-
IS.O 0-S O-tr. 
S44 g.Si 
Its O.fi  ^ 100.0 1-90 tr.-O.l 
3 • 18.0 0-g 0-ti*. 
1 S.O 0-1 O-tr. 
S • 18.0 0-1 O-tr. 
10 O.IS' §4,0 0-3 0—0.1 
2 li.O 0-1 o-tr. 
1 mm 9.0 0-1 O-tr. 
il O.QS 2f.O O-iO 0-0.05 
» M 9.0 0-1 O-tr. 
U 1.6 @1.0 0-14 0-0. s 
mn l.f 
i« 2f,0 0-7 o-tr. 
50 O.li 4«.0 0-E5 0-0.1 
2215 0.2 i§.0 0-es 0-0,1 
1 •« 9.0 0-1 o-tr. 
16 0.2 S6.0 0—11 0-0.1 
St 0:MB $4.0 0-9 0-0..g 
10 - 36.0 0-¥ O-tr. 
s 9.0 0-S O-tr. 
2 • 9.0 0-g O-tr. 
14 3S.0 0-? O-tr. 
1 s.o 0-1 O-tr. 
1 - i.o 0-1 0—tr. 
, 14 - M.O 0-? O-tr. 
iE? 14.9 
§0 O.S§ fS.O 0-SS 0-0.1 
6 0.3 4i.O 0-i 0-0.2 
ii©b 












tim Qlmnsmim mretl#a 
frleftoptwa (litrra®) §57 
Arctopsyche graMis 14 
Hydropsyohe sp. 44© 
Braohycentrus 
occidentalis 1 
lrachyc«ntrus spp. 1 
Solophllus gabrlella. i 
ieotrlohia sp. 4 
Oeuttit #p. X 
Iflleepsytlit feor®ali» %M 
Ltptd0it©B& «pp, ? 






















2 o.o§ 18.0 0-1 0-0.OS 
f -> m,Q 0«5 0-tr. 
m O'.t if.Q 0-lS 0-0.1 
I i.o 0-1 0-tr. 
so 1.® 91.0 0-li 0-0.7 
It U.8 4©.0 0-7 0-6.1 
3. - i.0 0-1 0-tr, 
im §.i gf.O 0-llt 0-0.3 
t o.s 18.0 0-1 0—0.1 
0.@ ii.O 0—4 0-0.2 
i.i 100.0 3-103 tr.-O.S 
9.0 0-1 0-tr. 
f.O 0-1 O-tr. 
O.li' t7.0 0-i 0-0.1 
«. i . o  0—4 0-tr. 
9.0 0-1 0-tr. 
m, •m.Q 0-11 O-tP. 
46.0 0-3 O-tr. 
1.16 il.O 0-36 0-0.3 
-
3$.0 0-9 0-tr. 
« 9.0 0-1 0-tr. 
0.1 3i.O 0-i 0-0.1 
ma 
W1 
fatol# 11. A%m&mm @f bottea'fattRft ©i»§a®ii«g, Fpqvo Siftr, 
itah at l#l^«p-Miiway lyiAg#. 





































@©ll«et®d ©f §affipl«s 
ft? ®©lli@tl®a 
io. ?€»1. 
I©. f©l. Hang® 
§2® 0'.$ 
1 4.0 0-1 0-tr. 
im ©.li ?1.0 0-39 0-0.1 
2 4.0 0""S 0-tr. 
ISf O.li 6?.0 0-34 0—0.1 
1 4.0 0-1 0-tr. 
4 4.0 0—4 O-tr. 
2 8.0 0—1 0-tr. 
I - 4.0 0-1 0-tr. 
U$2 11,2 
l M f 3  i.3 100.0 , 2-11^9 tr.-0,3 
t ES.O 0-3 0-tr. 
tl 33.0 0-? 0-tr. 
14 0.®i tl.O 0-i 0-0.1 
$§ t.Oi ?1.0 0-20 0-0.? 
i 4.S 13.0 0-3 0-1. s 
1 O.Oi 4.0 0-1 0-0.05 
1 • 4.0 0-1 0-tr. 
1 4.0 0-1 O-tr. 
2 • i.O 0-1 0-tr. 
S 13.0 0—2 0-tr. 
m KM* m,o 0—1© 0-tr. 
7 «# 13.0 0—4 0-tr. 
2f (3,38 3S.Q 0-11 0-0.1 
W Et.O 0-4 0-tr. 
i $ 0.2 4.0 0-« 0-0.2 
$m ?.3S 
%n 0.4 4S.0 0-37 0-0.1 
• Ei «. 4.0 0-gd 0-tr. 
iS, O.li gs.o 0-19 0-0.OS 
ifi 0.1 iO.O 0-48 0-0.05 
1 «» 4.0 0-1 0-tr. 
s 13.0 0-2 0-tr. 
MOB 3.4 @?.o 0-48 0-0.? 
i8i 
fa t e l t  11 .  eoa t l a t t t d  
0?g&ai®iis Total! Ptreen.tagi 
ooll«@tt4 of »wpl#i 
No. f©l. 
f tr  mllmtim 
Mo. fol. jteng# Eangt 
ipfe®»tr©p'tfra 
IpbMtrtlla. 1 
Ephe®erellit Inermli it 
Iphtmerella tibiali® 2 
IroB albtrta# i3 
Imu d#®eptiviii 
sp. $ 
Olnygsula ep. § 
At f l c l e tu s  v«lox £ 
Shithrogena robusta 3 
liptagenia crlddlei 1 
i®ptag#nla solltarla 3 
leptsgenla ®l«gR»tatla 1 
leptagenla tp, 15 













































































4.0 0-1 0-tr. 
lioi go.i 
4i0 i.ti i7.0 . 0-271 0-0.7 
 ^ a? g.7 38.0 0-0 0-1.4 
1 - 4.0 0-1 0-tr. 
n 3.1i ©0.0 0-31 0-1.3 
16 «. 38.0 0-3 0-tr. 
72 0.3 20.0 0-t4 0^0.1 
8 O.Oi 8.0 0-S 0-0.08 
. S4i, f.9 88.0 0-S31 0-1.® 
$ S.O El.O 0-g ^ 0-1.3 
li 
-
17.0 0-8 0-tr. 
i78 o.ts ^ 23.0 0-11& 0-0.3 
1679 to. 36 
1 2 4.0 0—1 0-tr. 
90 0.9 gl.O 0-30 0-0.3 
131S 14. ti fS.O 0-§gi 0-5.8 
X§3 
fatel# 11. ooatinaad 
Orgaalsmf totals Ftr®«iitag« f«r eollfotioi 
@oll«@t»4 of iaaplts m. Vol. 
»©. fol. Bmg€. laiif# 
friohoptera oont. 
Braohycentrue 
ocoidentalls 2 m i.O 0—1 0-tr. 
Braohycentrue ipp. 1 4.0 0-1 0-tr. 
Hesperophylax 
s.t • O-lOf oonsimllis 1 203 42.0 0-1.4 
Dolophilas g&brltlla 20 O.li 15.0 0-9 0-0.1 
GlossosoiBa @p. i - 1?.0 0-2 0-tr. 
Keotrlohia gp. 1 4.0 0-1 0-tr. 
Hydroptlla sp. 4 im IS.O 0-a 0-tr. 
Oecetls sp. S O.Oi 17.0 0-2 0-tr. 
lelieopsfoht b#r«alii i3 0.4 Si.O 0-8 0-0.1 
litpldo^itoaa ipp. f - 1?.0 0-4 0-tr. 
iydraoarijaa 
Sfdr&efeiiiiftt iE m 46.0 0-19 0-t3?. 
OllgQohafIa 28 o . t  
Tublfloldae 
fublfex sp. m 0,1 1?.0 0-2S 0-0.1 
liimnodriXus #p. 1 to 4.0 0-1 0-tr. 
Lumbrioulldat 
Luffibrioultts sp. 1 0.1 4.0 0-1 0-0.1 
Elrudinea 
ftlosslphoBia fipp. 1 4.0 0-1 0-tr. §&0tropoda m i.4 42.0 0*-29 0-0. E 
Sfhatridat 
t 0.00 8.0 Sphaerlttii sp. 0-1 0-tr. 
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Oor lM ' ip .  
Total# 
colle-elft 






lydmeliiilto# If - m,Q 
011g©clia®ta IS® 0.® " 
fufelfioldat 
fiiblf«3c sp, 113 0,2 n.Q 
^ Llamotrllas ip. 4i - gt.O 
Hirttdlms* {Jlosslpliomla ipp. 20? 14.Oi i8.© 
§aatr®p©iii 14f.- 3,i tS.O 
Meaiattda m 0.1 SS.O 
IntomQstraes M&ay - 13.0 
Baptoia ill - tl.O 




4a g . i  so.o 0-i 0-0.8 
3 i.o o-i O-tr, 
lit t . o  ii.o 0-2@ 0—0 . 4: 
2 s.o 0-1 O-tl*. 
8 O.li 19.0 0—s 0-0,1 
ii i . i  20.0 0-14 0-3,3 








Arctopsyete# graotlf. lil g..o El.O 0-llS 0-1.. 4 
iiydropsyche spp. 11 0.3 ES.O 0—s 0-0.1, 
Imchycentrus 
®0cidentalls 2iii • 38.0 0-S85 0-3S.i 
Bracbyceiitrtti spp. i04 f . f  iS.O 0-tEE 0-2. g 
Mlcsraseim teaetr© m 0.1 i.o 0-8S 0-0.1 
Hesp€F©pbyl«x 
,2t ss.o d^neimilis 3.1 0-11 0-1.2 
01©SSOSO©» «pp. mx 4,S i f , o  0-?8 0-0.© 
Wiyaoophila tp. 1 0,0i 4 .0  0*1 O-tr, 
Hydroptlla gpp. 16 ' 81.0 0-10 0—tp» 
Tasoobla brustla 4. 4.0 0-4 O-tP. 
HelicotJsych® boptallt l O.Oi 4.0 0-1 0—0.06 











fable 12. ©©ntlniitd 
totals Ftretiitage Fer c©ll«eH©ii 








fotal ' IfE.l 
t fl&ngt Rang® 
i O.t 
I 0.1 4.0 0-1 0-0.1 f 0.1 El.O 0-3 0—0.1 
1 - 4.0 0-1 o-tr. 
10,040 
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total®. P«r0eatag« • Ftr oollectioa 
eolltcUtt ©f samples io. Tel. 
iO. f'0l. SsGge Eaag® 
IS 1.5 IS.O 0-14. • 0-0.6 
ES *• 1?.© O-"!© 0-tr. 
30i 2.S sa.o o-at 0-0. S 
gs. O.S 33-. 0 0*"@ 0-0.1 
4g , 3.0i 53.0 0«E9 0-2.4 
ilS 14S.4 79,0 o-iie 0-38.® 
S.0 0-2 0-tr. 
2 t.o 0-1 O-tr. 
? 17.0 0-4 0-t2». 
1 4.0 Q-1 O-tr. 
@ I f .O  0-4 0-t2*. 
1 4.0 0-1 O-tP. 
400g gf.O 
2 0.0§ 4.0 0-2 0-0.Oi 
5?1 i .®  fS.O 0-7t 0-1.4 
SfE i.§ S.5.0 0-173 0-E.i 
,5000 8. OS. i7.0 0-©il 0-1. t 
S4 S.$ 13.0 0-26 0-2.0 
21f 2.® @•3.0 0-140 0—1.8 
2 4,0 0-S 0-ti». 
t» i — 13.0 0-1 0-tr. 
1 
-
4.0 0—i O-tf. 
110 0.1 m.Q 0-2i 0-0.1 
ilg 1 ,3  
3©S O.SB 63.0 o-isg Q-0.4 
as? o,m 4a.o U-809 0—0.3 
3§ 2a iO.O 0-6 0-0.7 
217 4.S 
211 4.t i0.Q 0-5® 0-1.3 










Totals F«r©«Rta.g« ,P«if c©H.«oll©ii 
collected #f I©. ?ol. 
.Raagt Siing® Ho. Vol. 
SI Q.Oi 64.0 
• 14 - IS.O 









® ® I § i § 
^ © © ft ss JS-
tM P>' P «» '9 • » « «S O © « H»s »f •« *0 
P © 0*# ® « IB ® ® »f m 
mm »»» w *i g M W ^ »e Q«e 
«f-|*® •! 'ES p • fs-f# 
era b« P !-»•* «t'ss s i»p®is^dbd«4c f -» fg  
^  ^13  
2 8 E  jj ,»*>*• 
m m 
i s ^  p 3—• 
ef j*l* 
S g |  









19 » ^ 
1^ 
•  • • • • « •  
p-^t o 
o » »* c ® 
p. P.» •! 
«f ®«es • 
» . . ^  
« 5 
so 
o OiH» ^ 
•-« 1^ ea SI H* CB»-»#. I® ^  5 
I I I *  '¥*m o I • I 
>-'©•' m mm 
m m  
5® 
•  • •  • • • « • • • • • •  
o-oooooooooooo  
w-.^H l-» -CHI-* «» 
^ 6« ® © #»-§ ® ® 
•  • • • » • * • • • • • • •  
oooooooooooooo  
0  0  00  0  0000 |50^0  oooooooooooooo  
ooooooooooooo  
0 0ifr«*0 0i*0H00M0 
O#^* • OM' 00"^t»^l-* m w CR 
00000000000000  
1  I  I  i  I  f  t  I  t  t  f  i  I  I  ©••©•••0i^0««-0*t'ef0 H H H *  •  H * H * • i*  * i*S*  
• • • C<3I9» K>* « '0» 
IS 0 ••- © ® •»< «# •»! «B p ® p.'d 
sB^ l i r i p s  
i\'H' 
















m isso ®l-» o o o 
• H fffr M 1» ® t-J 
*« » 







a oo o o 
i 1 i 1 1 
«t o «• to «• 
*1 • H 
































fAlsl® 14. Qmtlnmdk 
Organ!isi fitali Fireentag# Per ©allestiea 
®@lis®t«d ®f sasBples ie. . ?©i. 
«0. f@l. •Bangs ilangt 
IpJiemeroptera c©Bt. 
Beptagenla ap. 11 O.Oi- If .0 o-« 0-0.05 
fricorythodes minutut 40 o.t 31.0 0-31 0-0. i 




























O«0«$4i »p, w 
I«ll0®psy©tef ^©r«alifii4 
Lepidostoma epp, 11 
Hydroptila if. tf 
s 0.1 s.o 0-8 0-0.1 
4 0.05 
4, O.Oi 13.0 0-i 0-0.05 
310 52.35 
2 .. 4.0 0-2 0-tr. 
13 1.4 30.0 0-g 0—0.4 
Sf 3.05 38.0 0-12 0-2.6 
21.0 0-3 0-tr. 
105 1.3§ ' 63.0 0-26 0-0. i 
23 0.45 25.0 0-8 0-0.3 
SO l.S 41.0 0-8 0-1.2 
ti 43.5 fi.o 0-35 0-18.1 
(« 15 0.4 13.0 0-11 0-0.3 
161S 56.3 
757 10.4 ff.O O-liO 0-4.0 
1 0.0. 4.0 0-1 0-0.2 



























































fefali Wrnrmmtrnge Ftp e©lit.@ti©a 



















$l$8Sipb@Illft ipp. 101 i.ii m.Q 0-li 0—1.1 
Molltt«®a 111 l.SS 
^etpop@dm 108 l . g f i  94.0 o«gi 0-0. E 
Splmtriia.® 
lE.O 0-1 0-tr. iptoiplua ap. f iM 
i IS.O 0-3 0-tp. 
fpieladiift 
f®ly§«ll0 tp. 1 tm 4.0 0-1 0-tp. 
0-1 0-tr. 
Q^ll 0-0.1 
hS "tJ M W o a- » m m p ga fa ts o O m >•* t~"0 'O ® H* o o o ® <*s 
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Total# PeretBtagt , fer eolltetloa 
coll«#tiA of i®apl,ti ie. fol. 
no. fol. .Bnagf litag® 
2 20.0 'o-g 0-tr.' 
2 - 2S.0 G-g O-tr. 
g gi.O 0-8 O-tr. 
IStg li.6 
I ©.0i BS.O o-i. 0-0.00 
11 o.„is 50.0 0-9 0—0.1 
Iff s.« . s o .o '  o-ii§ 0-4.® 
iiaE i.i • m.Q 0-llSg O-S.l 
m o.i 85.0 0-4S 0-0. t §ii ?.« 100.0 •S-SSf 
0.1 §0.0 0-3 0-0.1 
fi o.i , so.o 0-^8 o-o.i 
1"? Q.l f§.0 0-8 0-0.1 
1 0.1 gi.o 0-1 0—0.1 
s - §0.0 0—2 o-tr. 
1 « ii.O 0-1 O-tr. 
i o.i •60.0 0-4 0-0. E 
tt €>.3i. fS .O  0-ii 0-0.3 
I 2.S.0 0—1 O-tr. 
& 26.0 o-s O-tr. 
S5i# 
n f , m  
lii 
IS. ef toette® faon* •qtrgaalias* frmo aiv«f, 
lt«li &% Qmm B.pi4gt Srtsslng. 
























fftronaratlla toatis f tmommfB 
mllfwmim. 








.Ftr-ttatag® f«J* ©olltotioii 
©Qlleoted ©f saaplta io. Vol. 
Mq. Tol. Bang# Bang® 
fit' o . a  
1 iO.O 0-1 0-tr. 
i «» io.o 0-1 0-tp. 
1 iO.Q 0-1 0-tr. 
18 0 .3  §0.0 0-1$ 0-0. s 
U 0.5 
f ©.GS 100.0 g . f  tr.-O.OS 
1 W.O 0-1 0 - t r ,  
1 SO.O' 0-1 0-tr. 
17 0.0© to.# 0-1? O-O'.OS 
£3 0.4 iO.O 0-25 - 0-0.4 
35 0.3 
13 0.1 io.o 0-1. 0-0.1 
16 §.l 100.0 4—12 tr.-O.l 
4 0.1 100.0 1-S tr.-O.l 
1 so.o 0-1 0-tr. 
1 - §0.0 0-1 0-tr. 
m M,Q 
• s O.t SG.Q c-s 0-0. g 
f 0.1 100.0 g-6 tr.—0.1 
ig 10.2 100.0 g-11 0.1-10.1 
10 4.S iO.O 0-10 0-4. § 
$4 1.1 
o.e 100.0 a-?e 0.1-0.4 
4 0.1 10.0 0-4. 0—0.1 
4 0.4 60.0 0-4 0-0.4 
« 0.1 &0.0 o-g 0-0.1 
1 go.o 0-1 0-tr. 
im 













1 « SO.O 
10 - iO.O 
a ©.i 100.0 











fafel't i?. AMataa©® ©f fimaa ©rgataisBs,. fp®ir© aiirer, 
itali at itatfa Ijfldgt. 



































fetal® Pei»0#ntaga f«r ©©lleetlen 
©.©llaettd &f iaaplte M&. f©l. 
io. fsl. MBg§ Baiiga 
,S4 §.l 
m «» 100.0 3-34 tp.-tr. 
s S3.0 0-i O-tr. 
4 
-
33.0 0—4 0-tr. 
fi 0,f 
m o.ii 100.0 11-23 tr.-O.l 
s 32.0 0-3 O'tr, 
I 0.4 33.0 0-1 0-0.4 
1 33.0 0-1 0-tP. 
m 0.§i 100.0 2-1® tr.-o.o0 1 «»» 33.0 0—1 O-tr. 
4,m 1.65 
4i 0.05 100.0 ^30 tr.-O.Oi 
mi 1.0 100.0 Sl-13@ 0.2.0.S %m O.E 33.0 0-103 0-0. E 
% 33.0 0-1 0—tf. 1 33.0 0-1 O-tr. 
u 0.1 33.0 0-ii 0-0.1 f 
-
m,o 0-i O-tr. 
I tm 33.0 0—1 O-tr. 
I mm 33.0 0-1 O-tr. 
i 0.1 
1 33.0 0-1 O-tr. 
3 o.os $f,0 0-E 0-0.0$ 
1 33.0 0-1 O-tr. 
1 o.os 33.0 0-1 0-0.03 
109 1.8 
ii o.t 100.0 l-i? tr.-O.g 
4 0.2 33.0 0-4 0-0. g 









ielloopsycsfet 'h&rmll§ 1 
Oligochaetii 
fublfloida# 















io. m. Rang# Rftiigi 
t 1.0 100. § 1«"4 O.l-O.f 
i 3S.0 0-S O-tr. 
XQ Q.l 100.0 1-f • Ir.-O.l 
Li - S3.0 0-1 0—tr. 
• 14 
i , «• 33.0 0-E o-tr. 
Xt - 0-t , 0-tr. 
4$: i.i 100.0 0-B? 0.1-1.§ 
4 .M. i?.o 0-S 0-tr. 
s •• S3.0 0-3 0-tr. 
SS4 3.0 
SI %,Q 35.0 0-61 0-1.0 
i4i • g.O 100.0 30-105 0.§-1.0 
1 ss.o 0-1 0-tr. 
t.li 
m 
1®. Alsm^nm tettum fA-aaa frt*© livir, 
ftiOi at 'Bmr UvmU* 







Pipt era (lurmt) 
Chironoffitti ipp. 






%]fefairoptera (nalata)34? t.4 
Totals F«re®alag« ftr mll99%lm 
Colle@t»ii tf i©. fol., 
Ho. Vol. laiift Bang® 
f tf.O 0—<0 0-lr. 
I 
-
la.o 0-1 O-tr. 
$f o.« 
M • 100.0 E-10 Ir.-tr. f '0.1 100.0 1-4 tr.-O.l 
I 33.0 0-1 0-tr. 
t O.i 33.0 0—B 0-0.3 
4 $ f , 0  0-g O-tr. 
1 33.0 . 0-1 O-tr. 
m o.t if.o 0 3^3 0-0. g 
iatlis intermediu* 22 mm if.o 0-li O-tr. 
la®tl8 trloaudatu# 113 o.i i?.0 0-i© 0-0.4 
Battle ip. 
%faf^ertlla 
146 o.s • 33.0 0-14® 0-0.$ 
i 0.4 if.o 0—4 0-0.3 
Epliiffltrtlla • graails t- - 33.0 0^-t O-tr. 
Ipte«a«r#lla intrsl® 10 o.s « f .O  0-? 0-0.2 
Ip&®ii®r«lla 
eolorataiiii® i §,B Sf.O 0-S 0-0.2 
Iron longiMyaag m 0 .4  100.0 #-18 o.i-o.i 
Clnygmula «p. 
Paraleptoplalttoia gp. 
t S3.© 0-g o-tr. 
, X • 33.0 0-1 O-tr.' 
Pl«e©pt«rft Cmiitti) li 
Mmmmlm pmiflm i 
umwiQmmm- 1 
Alloptrla Bp. $ 
l»op«rla fulva i 
itaottra'sp. 1 






























Triohoptera (lunrm) 9f '2,0 
Arotopsyetot fraatit 21 l.O 
Hytroptyeli® spp, 0.3 
Braohyceatryt# spp, X 
liaetJ?® t 
tl©#s.©toia ip, t5 0.3i 
ifctfaeopkila ip. 14 ©.Si 
OXigooliaeta 
tttblfloidai 
Tablfex sp. 1 -
Hlrudlnea 
Glosslphonia spp. 1 
Trloladlda 
folyetlii -3 
fotal Kuffibtr .S4S 
f0tml Volume i.S® 
Fir0«iitagf ft? ©©ll«@ti©ii 
&f $mmpl§$ ' fol. 
•Bwife laaff 
100. Q 1-1? O.l-O.S 
100.0 e - t i '  tr,-0.2 $3,0 ^ 0-1 0—f.j'. 
3S.0 o-g 0-tP. 
100.0 g-is tr.-0.3 
100.0 i-i ^ o.os-o.g 
S3.0 0-1 O-tr. 
S3,0 0-1 0-tr. 
as.o 0-3 O-.tr. 
in 
fafel# It. 4btt»4aaG«' of botte® faaaa oyfaaisiaa, fro^o aiTti*, 
ll'tnk at Mpm §rme Grttk. 


















;f«F®®atag« f«r «ell®9tloa 













i - 14.0 0-& O-tr. 
I - 14.0 0-1 0—lir. 
m 0. "4 
66 • 0.1 100.0 l-i© '• tr.-O.l 
s w fl .O 0-*4 0-Ur. 
1 turn 14. G 0-1 0-tr. $ m. if.O 0-8 O-tp. 
1 O.i 14.0 0—1 0-0.2 f 0.1 43.0 0-3 0-0.1 
1 M.O 0-1 o-tr. 
1 14.0 0-1 O-tr. 1 14.0 0-1 0-tr. 
>feea®r0pt®m Cnaladi)!!? a.? 
100.0 iattls bloaudatus 0.0© i-ei tr.-O.Oi 
lattls trleaudatus n mf 14.0 O-E 0-tr. 
Sphemtrtllft doMgt ts O.iS Si.O 0-10 tr.-0..g 
Sphfifmerella grandli 1 - 14.0 0-1 0-tr. 
E;pheffi®r«lla 
8S.0 foloradiBil« 41 i . a  0-14 0-0. i 
Sptotmertlla tlliali# 14 •M 4S.0 0-10 0»tr. 
Sroii longlaaiitti m o.ss If.O 0-i 0-0. E 
ifeltlirog«aa 4 O.I§ 4a.0 o-t 0-0.1 
Oimyiffiula sp. El O.i ss.o 0—© 0-0.1 
occidentalls 1 14.0 0-1 0-tr. 
Paraleptophlebia Bp. 2 - •gs.o 0-1 0-tr. 
176 i.i 
3 «. E@.0 0-E 0-tr. 
84 o.s ii.o 0-tf 0-0. i 
It o.t ii.o 0-S 0-0,2 
11 m it.O 0-10 0-tr. 
m 0.2 m.Q 0-3S 0-0, a 
la mm 100.0 1-7 tr.  
m 
It. 
Orgaalsiif P®rs«at»ge Ftr ®oii«etl©ii 
ef 1®. f©l. 
m. f©i. l&Rgf R&Bgs 
?l«e©ptera cont. 
t&imlopteryx 
X4.0 nlgripennls 1 o.-l 0-tl*. 
Capnla sp. S - 14.0 0-2 0 — .  
L®a©tra tp. i - ii.o 0-.3 0-tr. 
frl0^©pt«a |lanr«5 910 f . iS  
Iftr©pff®la® if p. 1 - 14.0 0-1 0-tr. 
Mrmhfmn%3?m -ipp. 1 « 14.0 0-1 0-tr. 
GlOSSOSOffiH sp. fl O.ti @i.O 0-tt 0-0. g 
Rhy&oophlla m. 14 0.1 si.o 0-f 0-0.1 
Dicosmoecttt »p. lis .1.4 is.o O-iS 0-0.5 
Chimarra sp. " "B •> Ei.O 0-i 0-tr.  
Farapsych® tlsls §8 .  5 .§ 100.0 l-3i ti*.-2.0 
Trentoniu® aeqaalli '3 i .t  14.0 0-3 0-0.2 
lleophylax §p. i .o 100,0 11-294 0.1-l.E 
MfAr&e&Tlm 
Mydraohnidae 14 — iT.O 0-6 0-ti?. 
61ogooha@ta §4 0.i  
fablficidae 
Tublfex sp. 42 0.16 100.0 1-lf tr.-O.l 
Luffibrloulidae 
Lumbrlculus sp. m ©.Si if .O 0-? 0-0. g 
ilrudinea 
Glosslphonia spp. 4 ©.Oi 43.0 0-4 0-0.OS 
Tficladlda 
Polycells sp. fQ O.f i  ai.o Q-i§ 0-0.2 
Ostracoda X - 14.0 0—X O-tf. 
Total : um 
Total folaa# ' ii.fi 
im 
fstoli 20. Afeaat&aif of Mtteia ©rgmisaa, fi*©^© Btvtr, 
II1A at fiTlaa Fwpk Umek. 
f mllmUm§, Mlf If, IMf to April 22, 194t. 



































1©. ?0l. l&Rft 
d4 
1 14.0 0-1 0-tr. 
§ - 14.. 0 .0-i O-tF. 
2$ - if.O 0-10 o-tr. 
im 0.i5 
«s 0.1 100.0 1-22 tr.-O.l 
t «. 29.0 0-1 o«tr. g - 14.0 0-3 O-tr. 
s gf.O 0—2 0-tr. 
f * i f .O  0-25 O-ti', 
% '  o.i 14.0 0-1 0—0. © $ it.O 0—E o-tr. 
I 14.0 0-1 0-tl». 
4 •X ti.o 0-3 0-tr. 
Sif 0.1 df.O 0—IS 0-0.1 
z * 14.0 0—2 o-tf. 
I - 14.0 0-1 0-tl*. 
405 S.IS 
20? Q.f ii.O 0-lli 0—0.3 
i m. 14.0 0-& 0-tl*. 
gi 0.1 •43.0 0—15 0-0.1 
u 4i.O 0-f o-tr. 
10 O.QI ff.O 0-S 0-0.oi 
100 1.4 s?.o 0-83 0-1.0 g 14.0 0-S O-tp. 
IS o.g§ 45.0 0-0 0-0.1 
i o.g 14.0 0-1 0-0.2 
0.3© ?1.0 0—8 • 0-0.1 
g49 f.4a 
168 i.S 100.0 s-sa 0.3-2.1 
4S 0.1 .m.o 1-22 tr.-O.Of 
2 • g9.0 0-1 0-tr. 
4 14.0 0—4 0-tr. 
gl o .g  14.0 0-Sl 0-0. g 
1?4 
fatel® SO. ©©titll*«#4 
Orgaiiisas fatala frnmmtmm 













































39.0 0-1 O-lr. 
14,0 0-1 0-tr. 
2i,0 0-tr, 
g®.0 0-E 0-tr. 
0.4 n.o 0-6 0-0,1 
mm 45.0 0-2 o-tr. 
urn 14.0 0-1 o-tr. 
w 14.0 0—3. 0—tl*. 
». 14.0 0-1 O-Ui*. 
urn. 14.0 0-4 0-tr. 
O-tr. 
Tubifex sp. 3 •m, if.O 0-5 0-tf». 
Lumbrioullciae 
Lumbz-i cuius sp. 1 0.0& 14.0 0-1 0-0.o§ 
Hirudin»a 
vllossiphonla ®pp. 2 - 2i.O 0-1 0~tr. 
Gastropoda 2 • g9,0 0-1 0-tr. 
Sphatrldae 
Sphasrium sp. 2 - 29,0 0-X O-tr. 
I^ematods 1 mm 14.0 0-1 O-ti?. 
!Sricl5dlda 
folye«l|® ip. ©.» m,Q 0-11 0-0.1 
12, m 
